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STATE  BOARD  OF  AGRICULTURE,  1878. 
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THE 

•  QUARTER  CENTENNIAL  REPORT 

OF  THB 

SECRETARY 

or   THB 

BOARD  OF  AGEICULTUEE. 


To   the    Senate   and   House  of  Representatives  of  the  Commonwealth  of 
Massachusetts : — 

The  State  Board  of  Agriculture  was  organized  twenty-five 
years  ago.  It  was  designed  to  systematize  and  to  supei'vise 
the  distribution  of  the  bounties  offered  by  the  Commonwealth 
through  the  county  agricultural  societies,  —  a  method  of  en- 
couragement originated  as  early  as  1818,  in  furtherance  of  a 
clause  of  the  Constitution,  or  organic  law  of  the  State,  chap. 
Y,  sect.  2,  which  makes  it  "  the  duty  of  legislatures  and  magis- 
trates to  encourage  private  societies  and  public  institutions 
by  rewards  and  immunities,  for  the  promotion  of  agriculture, 
arts,  sciences,  commerce,  trades,  and  manufactures,  and  a 
natural  history  of  the  country." 

The  bounties,  at  first  very  limited  in  amount,  on  account 
of  the  small  number  of  societies  then  in  existence,  had  grad- 
ually increased  by  the  multiplication  6f  such  societies  till 
they  amounted,  in  1852,  to  more  than  nine  thousand  dollars 
a  year.  Certain  returns  were  required  to  be  made  as  a  con- 
dition of  receiving  the  bounty ;  but  they  were  not  published 
or  made  known  to  the  public  till  the  year  1845,  when  a  small 
pamphlet  was  issued,  under  the  direction  of  the  Secretary  of 
the  Commonwealth,  containing  the  more  important  portion 
of  the  transactions  of  the  societies,  little  condensed  and  in  a 
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form  possessing  few  attractions  fo^  those  whom  they  were 
intended  to  benefit.  These  volumes  were,  therefore,  little 
read.  They  were  not  sought  after  to  any  extent  by  the 
people  ;  and  the  editions  were  left  on  hand  in  great  numbers, 
stored  in  the  spacious  lofts  of  the  State  House.  But  the 
publication  was  continued  annually,  notwithstanding  the 
limited  call  for  them ;  and  constant  additions  were  made  to 
the  large  accumulation  of  back  numbers. 

This  indifference  arose  in  part  from  the  fact  that  the  habit 
of  reading  was  far  less  common  among  the  farming  commu- 
nity of  that  day  than  it  is  at  present.  There  was  little  spirit 
of  inquiry,  little  taste  for  investigation,  little  interest  in 
farm  improvements,  compared  with  what  we  see  at  the  pres- 
ent day.  But  it  was  due  in  part,  no  doubt,  to  the  fact  that 
there  was  no  uniformity  in  the  returns  of  the  various  soci- 
eties, and  they  could  not  be  arranged  so  as  to  offer  the  means 
of  ready  comparison.  The  volumes  were  not  indexed ;  and 
it  was  exti'emely  difficult,  without  wading  through  a  vast 
mass  of  material,  to  find  any  thing  that  might  be  wanted. 
The  returns,  generally  very  poor  and  meagre  at  the  best,  were 
not  thrown  into  an  attractive  form,  and  they  consequently 
fell  dead,  so  far  as  any  influence  in  awakening  an  interest  in 
agriculture  was  concerned. 

In  order  to  do  something  to  arouse  the  farming  community 
from  the  general  apathy  that  seemed  to  prevail,  the  trustees 
of  the  Norfolk  Agricultural  Society,  at  their  meeting  on  the 
28th  of  January,  1851,  Voted^  "  That  the  president  and  sec- 
retaries be  a  committee  to  mature  and  adopt  a  plan  for  a 
convention  of  delegates  from  the  various  agricultural  socie- 
ties of  the  Commonwealth,  to  be  holden  at  some  convenient 
time  and  place,  the  object  of  which  shall  be  to  concert  meas- 
ures for  their  mutual  advantage,  and  for  the  promotion  of 
the  cause  of  agricultural  education."  In  accordance  with 
this  vote,  arrangements  were  made  to  hold  a  convention  of 
delegates  at  the  State  House  on  the  20th  of  March,  1851, 
when  the  Hon.  Marshall  P.  Wilder  was  chosen  president; 
the  vice-presidents  consisting  of  the  presidents  of  the  various 
societies  represented  on  the  occasion,  the  venerable  ex-Gov. 
Lincoln  of  Worcester  at  the  head  of  the  list. 

The  deliberations  of  this  convention  resulted  in  a  central 
Board  of  Agricidture,  from  which  grew  the  present  depart- 
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ment  of  the  State  government,  whose  organization  was 
effected  the  following  year  by  an  Act,  approved  by  the 
Governor  April  21,  1862.  The  first  important  duty  was  to 
arrange  some  uniform  system  of  returns,  in  order  that  the 
manner  in  which  the  bounties  distributed  through  the  socie- 
ties might  readily  be  seen  and  compared.  To  accomplish 
this  object  it  was  necessary  to  prepare  suitable  blanks,  the 
details  of  which  were  to  be  perfected  by  the  experience  of 
subsequent  years. 

Measures  were  thus  taken  to  secure  a  greater  degree  of 
system  and  uniformity ;  and,  as  a  result,  the  Reports  of  the 
Board  soon  became  more  attractive  and  widely  sought  for, 
and  the  number  printed  was  increased  from  three  thousand 
to  five  thousand,  then  to  eight,  ten,  and  afterwards  to  twelve 
thousand  copies ;  and  this  number  fell  far  short  of  supplying 
the  demand  in  the  State,  to  say  nothing  of  the  eagerness  with 
which  they  were  sought  after  in  other  States  with  which 
the  Board  instituted  an  exchange,  as  well  as  with  many 
foreign  countries,  in  Europe,  the  Sandwich  Islands,  Australia, 
&c.  Meantime,  the  popular  taste  for  reading  and  for  scien- 
tific investigations  in  the  domain  of  agriculture  gradually 
increased,  and  the  spirit  of  inquiry  became  more  general. 

It  would  be  easy  to  show  the  operations  of  the  Board  in 
detail,  and  its  influence  upon  the  agriculture  of  the  Common- 
wealth. It  took  measures,  quite  early  in  its  history,  to  secure 
a  greater  protection  for  the  interest  of  sheep  husbandry ;  and 
though  the  laws  enacted  for  the  purpose  of  encouraging  that 
industry  have  i\ot  had  the  effect  to  multiply  sheep,  and  to 
cover  our  hills  with  the  tracks  of  the  "golden  hoof,"  the 
law,  strenuously  opposed  at  first,  has  remained  on  the  statute 
book,  and  is  generally  regarded  as  just  and  useful,  and  is  as 
rigidly  enforced,  because  sustained  by  public  sentiment,  as 
any  law  which  bears  directly  upon  the  pockets  of  the  people. 
The  law  and  its  amendments,  all  of  which  originated  in  the 
Board,  after  affording  an  adequate  protection  to  the  owners 
of  sheep  that  may  have  been  destroyed  by  dogs,  has  the 
effect  to  restore  back  to  the  towns  a  surplus  fund  of  nearly  a 
hundred  thousand  dollars  a  year  for  the  support  of  town 
libraries,  public  schools,  and  the  advancement  of  learning. 

Early  in  its  history,  also,  it  instituted  an  elaborate  and 
accurate  series  of  experiments  designed  to  throw  light  upon 
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a  multitude  of  questions  relating  to  the  details  of  feeding 
stock,  the  drainage  of  lands,  the  effect  of  special  fertiliz- 
ers upon  the  growth  of  crops,  and  many  other  points.  These 
experiments,  very  numerous  and  attended  with  great  labor 
and  expense,  though  not  to  be  compared  for  value,  perhaps, 
with  more  recent  investigations  carried  on  with  the  advan- 
tage of  modem  and  more  accurate  scientific  methods  and 
appliances,  were  among  the  best  and  most  valuable  of  that 
day,  and  did  much  to  lead  to  a  greater  spirit  of  investigation, 
and  to  lay  the  foundation  of  the  more  recent  steps  of 
progress. 

The  law  for  the  encouragement  of  town  societies,  or  farmers* 
clubs,  originated  in  the  Board,  and  many  of  the  numerous 
active  town  organizations  resulted  from  it.  Appropriations 
were  for  a  time  made  by  the  Legislature  to  enable  the  Board 
to  sustain  agents  and  lecturers,  to  visit  towns  where  such 
organizations  existed ;  but  owing  partly  to  the  want  of  suita- 
ble men,  and  partly  to  the  little  interest  at  that  time  in  the 
discussion  of  scientific  questions  relating  to  agriculture,  the 
results  were  not  commensurate  with  the  expense  involved, 
and  the  plan  was  abandoned,  after  the  experiment  had  been 
fully  tried,  for  the  more  effective  and  popular  system  of 
public  lectures  and  discussions,  which  have  been  found  to 
impress  larger  masses  of  men,  and  to  have  a  far  greater  influ- 
ence upon  the  agriculture  of  the  Commonwealth. 

When  the  pleuro-pneumonia  was  first  imported  into  this 
State,  in  1859,  it  was  not  recognized  by  the  veterinary  surgeon 
called  in  to  treat  the  disease,  and  its  existence  and  the  danger 
to  be  apprehended  from  it  were  little  noticed.  As  soon  as  the 
attention  of  the  Board  was  called  to  it,  active  measures  were 
taken  to  interest  the  Legislature  so  far  as  to  secure  an  appro- 
priation adequate  to  its  extirpation.  A  small  appropriation 
was  asked  for,  which,  if  it  had  been  promptly  granted,  would 
have  accomplished  the  object,  and  thus  have  saved  many 
thousands  of  dollars  to  the  State  treasury,  and  great  loss 
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During  the  delay  and  the  hesitation  incident  to  protracted 
hearings,  the  insidious  disease  was  rapidly  spreading  from 
herd  to  herd ;  and  every  day,  every  hour,  increased  the  diffi- 
culty and  the  expense  of  checking  it.  It  was  through  the 
efforts  of  the  Board  that  a  cattle  commission  was  created, 
and  clothed  with  power  to  control  contagious  diseases  among 
stock. 

No  intelligent  or  fair-minded  man  will  deny,  that,  if  it  had 

not  been  for  the  persistent  and  determined  efforts  of  the 

State  Board,  we  should  have  had  the  most  dangerous  and 

the  most  terrible  of  all  the  contagious  diseases  among  stock 

permanently  fixed  upon  our  herds.     The  cost  to  the  State 

treasury  of  all  the  efforts  for  its  extirpation,  extending  over 

several  years,  was  about  seventy  thousand  dollars;  and  it 

was  by  far  the  best  investment  the  State  ever  made,  since  it 

saved  the  loss  of  millions  of  dollars  to  the  State  and  the 

country.     No  man  of  ordinary  intelligence  now  doubts  the 

contagious  character  of  the  disease.     It  must  be  regarded  as 

more  dangerous  and  more  to  be  dreaded  than  the  rinderpest, 

or  cattle-plague  of  Europe,  on  account  of  its  long  period 

of  incubation,  during  which  it  is  utterly  impossible  to  detect 

its  presence,  thus  giving  the  owner  of  cattle  that  have  been 

in  contact  with  it  an  opportunity  to  spread  it  far  and  near, 

with  little  risk  of  exposure,  in  his  anxiety  to  save  himself 

from  certain  loss.     The  value  of  the  service  which  the  Board 

thus  rendered  to  the  State  far  surpassed  all  the  cost  incident 

to   its  organization,  from  the  date  of  .its  existence  to  the 

present  time. 

The  Act  of  the  Legislature  commonly  known  as  the  "  Fer- 
tilizer law,"  designed  to  regulate  the  manufacture  and  sale 
of  commercial  fertilizers,  originated  in  the  Board:  and, 
though  it  met  with  determined  opposition  from  the  first,  it 
has  come  to  be  regarded  as  one  of  the  most  useful  laws  ever 
passed ;  and  has  commended  itself  not  only  to  farmers,  for 
whose  protection  it  was  originally  designed,  but  to  the  manu- 
facturers themselves,  from  the  fact  that  the  public  confi- 
dence in  the  general  honesty  of  tlie  manufacture  of  such 
articles  has  increased  their  use  by  farmers  to  an  amazing 
extent.  The  regulation  of  this  trade  has  indeed  worked  an 
entire  revolution  in  the  whole  business  of  commercial  fertil- 
izersy  and  placed  it  upon  a  far  higher  standard  than  it  ever 
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had  before,  while  the  scientific  investigations  and  reports  of 
the  State  Inspector  of  Fertilizers,  appointed  by  the  Bbard, 
have  been  among  the  most  valuable  contributions  to  scien- 
tific agriculture  and  to  agricultural  literature  ever  published 
in  this  countiy. 

The  importance  of  this  change  will  be  more  and  more 
appreciated  when  it  is  considered  that  the  judicious  use  of 
artificial  fertilizers  increases  the  possibilities  of  production 
many  fold.  The  amount  of  plant-food  to  be  accumulated 
upon  the  farm,  under  the  old  system  of  farming,  had  its 
limits.  It  could  be  increased  to  a  certain  extent  by  extraor- 
dinary care  and  labor ;  but  there  was  always  a  point  be- 
yond which  it  was  not  economical  to  go.  When  that  point 
was  reached  it  became  very  desirable  to  seek  foreign  aids. 
They  were  offered  in  the  form  of  guano,  and  more  recently 
in  superphosphates  and  in  a  great  variety  of  other  forms ;  but 
so  great  and  so  general  had  been  the  disappointment  in  their 
use,  owing  to  the  fraud  and  imposition  in  the  manufacture, 
that  farmers  had  come  to  entertain  a  universal  distrust  of 
them.  That  some  action  was  absolutely  needed  is  suffi- 
ciently clear  also,  from  the  fact  that  several  of  the  States 
have  enacted  laws  modelled  after  our  own. 

In  1864  the  Board  instituted  a  series  of  public  meetings 
for  lectures  and  discussions,  to  be  held  in  various  parts  of  the 
Commonwealth,  to  which  the  whole  community  were  invited, 
and  in  which  all  could  take  part.  These  meetings,  begun  at 
Springfield,  have  been  held  in  all  sections  of  the  State,  and 
though  not  very  largely  attended  at  first,  have  become  very 
popular,  attracting  large  audiences  and  creating  great  and 
well  sustained  enthusiasm.  The  last  of  these  meetings  was 
held  in  the  town  of  Waltham  by  the  special  invitation  of  the 
thriving  Farmer's  Club  of  that  town. 
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PUBLIC  MEETING  OF  THE   BOARD 

AT  WALTHAM. 

The  country  meeting  of  the  Board  was  held  at  Waltham, 
on  the  fourth,  fifth,  and  sixth  of  December. 

The  sessions  began  on  Tuesday,  Dec.  4,  at  noon,  in  Rumford 
Hall.  The  hall  was  very  handsomely  decorated  with  flowers 
and  potted  plants,  conspicuous  among  which  was  an  orange- 
tree,  with  an  abundance  of  the  golden  fruit  upon  it.  The 
attendance  was  unusually  large,  and  embraced  members  of 
the  Board  and  prominent  agriculturists  from  all  parts  of  the 
State. 

The  meeting  was  called  to  order  by  Capt.  John  B.  Mooeb 
of  Concord,  Chairman  of  the  Committee  on  Meetings,  who 
spoke  as  follows :  — 

Gentlemen  of  the  State  Board  of  Agriculture^  —  It  becomes 
my  duty,  as  chairman  of  the  committee  of  arrangements,  and 
as  the  delegate  to  the  State  Board  of  Agriculture  from  the 
Middlesex  Agricultural  Society,  within  whose  limits  we  are 
now  assembled,  to  call  this,  the  fourteenth  annual  public 
meeting  of  the  Board,  to  order. 

It  has  been  the  custom,  and  a  very  proper  one,  for  the  per- 
son calling  these  meetings  to  order,  to  give  a  short  account  of 
the  farming  of  the  vicinity  or  county.  This  I  do  more  readily, 
as  I  am  willing  to  confess  that  I  have  a  strong  State,  county, 
and  town  pride. 

It  is  laudable  to  be  proud  of  a  State  like  Massachusetts, 
which,  though  small  comparatively  in  territory,  still  maintains 
by  its  perseverance  and  intelligence  a  leading  position  in 
these  United  States. 

Middlesex  is  the  most  populous  county  in  the  State  except 
Suffolk ;  although  it  has  suffered  a  loss  in  its  population,  of 
fifty  thousand,  by  annexation  of  a  portion  of  its  territory  to 
the  city  of  Boston.  It  extends  in  a  north-westerly  direction 
from  tide-water  on  the  Charles  and  Mystic  Rivers  to  New 
Hampshire.  Within  its  limits  there  are  fifty-four  cities  and 
towns. 

It  has  quite  a  variety  of  soils,  such  as  sandy  loam,  gravelly 
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loam,  loam,  clay  loam,  clay,  peat,  and  considerable  tracts  of 
a  very  light  sandy  soil  hardly  fit  for  cultivation.  The  first  two 
largely  predominate ;  the  first  three  are  well  adapted  to  mar- 
ket gardening.  Through  it  flow  the  Merrimack,  Nashua, 
Concord,  Charles,  Mystic,  Shawshene,  and  other  rivers.  In 
the  valleys  of  these  rivers,  there  are  a  great  many  acres  of 
interval  lands,  some  of  which  are  quite  productive,  although 
by  no  means  equal  in  that  respect  to  such  lands  on  the  Con- 
necticut River. 

As  you  leave  the  valleys  of  the  Nashua  and  Merrimack,  the 
country  becomes  hilly  and  broken,  and  not  so  readily  culti- 
vated, much  of  it  being  interspersed  with  ledges  and  bowlders ; 
some  of  this  land,  more  particularly  the  hillsides,  being  well 
adapted  to  the  growth  of  the  apple. 

The  sandy  loams,  gravelly  loams,  and  loams,  are  well 
adapted  to  growing  all  cultivated  crops  and  for  market 
gardening,  and  the  clay  loams  are  very  productive  when 
well  drained. 

The  farming  of  the  northern  part  of  the  county  is  prin- 
cipally dairy  farming :  a  small  portion  of  the  milk  is  used  for 
butter  making ;  but  the  lai'ger  part  of  it  is  sent  to  market  by 
'  milkmen.  This,  with  fruits,  grains,  beef,  pork,  and  vegetables, 
in  a  smaller  way,  make  the  principal  products  of  the  farms. 

The  central  part  produces  milk  for  the  market  very  largely, 
but  does  not  use  much  for  butter.  The  milk  from  this 
section  finds  a  market  principally  at  Boston.  There  are  also 
grown  fruits  and  vegetables  to  considerable  extent,  and  what 
are  termed  the  small  fruits  quite  largely :  these  also  find  a 
market  at  Boston.  The  southern  part  of  the  county  also 
produces  large  quantities  of  milk,  which  is  used  almost 
entirely  for  the  market ;  but  here  the  vegetables  and  fruits, 
both  large  and  small,  are  the  leading  crops.  Stock-raising  in 
Middlesex,  so  far  as  relates  to  neat  cattle,  except  the  raising 
of  heifers  to  replenish  the  stock  of  cows  on  the  dairy-farms, 
is  nearly  abandoned,  for  the  reason  that  it  can  be  done  more 
economically  where  land,  hay,  and  pasturage  are  cheaper.  In 
the  breeding  of  these  heifers,  there  has  been  a  large  admix- 
ture of  the  Ayrshire,  Jersey,  and  more  recently  of  the 
Dutch  or  Holstein  blood,  by  crossing  with  the  best  cows  on 
the  farms,  and 'with  marked  benefit  in  the  increased  produc- 
tion of  milk.  Within  the  county  there  is  quite  a  number  of 
herds  of  Ayrshires,  Jerseys,  and  Dutch  cattle. 
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According  to  the  recent  census,  Middlesex  County  pro- 
duces 7,755,151  gallons  of  milk,  being  more  than  one-fifth 
of  the  entire  product  of  the  State ;  and  the  adjoining  town 
of  Lexington  510,551  gallons  of  milk,  worth  $99,907,  being 
more  than  any  city  or  town  in  the  State  except  the  city  of 
Worcester.  Of  tiie  3,252,957  bushels  of  apples,  Middlesex 
County  produces  about  one-fourth  part.  As  I  have  said 
before,  the  southern  and  central  parts  of  this  county  are  very 
largely  engaged  in  the  production  of  all  kinds  of  vegetables 
for  market ;  and,  as  an  illustration,  we  find  by  the  census 
report  that  the  neighboring  town  of  Arlington  is  credited 
with  40,457  bushels  of  tomatoes,  being  about  one-fifth  of  the 
product  of  the  State.  Also  the  same  town  returns  12,683 
bushels  of  table  beets,  and  5,184  bushels  of  table  parsnips, 
in  both  instances  being  a  greater  product  than  any  other 
town  in  Massachusetts.  We  also  find  Concord  credited  with 
73,877  bunches  of  asparagus,  being  one-fifth  of  the  product 
of  the  State,  and  more  than  any  other  town.  The  same  town 
also  returns  79,890  quarts  of  strawberries,  being  more  than 
any  other  town  in  the  State,  except  the  town  of  Dighton. 
These  are  only  a  few  examples.  Many  of  the  towns  in  the 
southern  and  eastern  parts  of  the  county  would  show  sub- 
stantially the  same  results.  And  the  fact  that  within  this 
county  there  are  very  extensive  manufacturing  establish- 
ments of  cotton,  woollen,  leather,  iron,  wood,  and  other 
articles,  which  have  created  cities  and  towns,  would  account 
for  this  interest  in  this  branch  of  farming. 

And  here,  in  this  town  of  Waltham,  there  is  not  only  the 
first  cotton-mill  established  in  the  State,  but  what  is  claimed 
to  be  the  largest  and  most  perfect  watch-factory  in  the  world, 
a  village  in  itself. 

All  these  various  industries  create  a  market  near  to  the 
farms,  for  the  products  of  the  garden,  orchard,  and  field. 
This  county  has  three  agricultural  societies.  The  Middle- 
sex has  held  its  eighty-fourth  exhibition,  and  is  the  oldest 
county  society  in  Massachusetts,  and  holds  its  exhibitions 
at  Concord ;  the  Middlesex  North  at  Lowell,  and  the  Mid- 
dlesex South  at  Framingham.  Both  of  them  have  been 
formed  from  portions  of  the  old  society. 

And,  in  addition  to  these,  there  are  a  number  of  town  soci- 
eties and  farmers'  clubs.    These  societies  hold  annual  exhibi- 
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tions  of  stock  and  products  of  the  soil,  where  the  fanners 
and  others  interested  can  attend  and  examine  the  different 
breeds  of  cattle  and  other  animals,  the  different  varieties  of 
grain,  fruits,  and  vegetables,  and  can  determine  for  them- 
selves which  are  the  best  and  most  desirable  to  have ;  and  at 
no  other  place  can  there  be  found  the  same  convenience  for 
comparison  as  at  a  good  agricultural  show.  These  societies 
were  formed  and  encouraged  by  the  prominent  farmers  of 
the  county. 

In  the  development  of  a  better  system  of  agriculture,  in 
the  latter  part  of  the  last  and  the  first  part  of  the  present 
century,  the  leading  agriculturists  of  the  time  felt  that  there 
was  a  necessity  for  radical  changes  and  improvements  in  the 
management  of  the  farm.  Under  the  old  methods,  the  land 
was  fast  becoming  poorer ;  crops  were  grown  at  the  expense 
of  the  soil,  almost,  I  might  say,  without  any  compensating 
return  to  the  land,  which  was  by  this  treatment  being  ex- 
hausted, and,  in  fact,  much  of  it  had  become  worthless  for 
cropping ;  meadows  were  left  undrained ;  upland  was  allowed 
to  run  to  weeds,  the  crop  not  being  worth  harvesting.  Cattle 
were  bred  without  any  attempt,  perhaps  I  should  say  with- 
out any  intelligent  attempt,  to  improve  them,  either  in  size 
or  in  milking  qualities  for  the  dairy ;  and  I  fear  that  that  is 
continued  to-day  to  some  extent.  And  then,  as  a  general 
rule,  they  were  but  poorly  fed  and  sheltered  in  the  winter ; 
and,  when  leaving  the  bams  in  the  spring  for  the  pastures, 
were  but  sorry  specimens  of  what  they  should  have  been, 
either  for  beef  or  the  dairy. 

Now,  I  well  remember  that  when  I  began  farming  on  my 
own  account,  in  the  year  1840,  that  I  carried  to  Boston  pota- 
toes in  a  one-horse  market-wagon,  and  sold  them  for  seventy- 
five  cents  a  barrel,  that  I  sold  butter  for  twelve  or  thirteen 
cents  a  pound,  eggs  for  eight  cents  a  dozen.  At  that  time 
the  farmers  sold  their  produce  mostly  at  the  country  stores, 
or,  I  should  say,  exchanged  it,  taking  their  pay  mostly  in 
store  goods.  Now  the  farmer's  produce  Sells  for  cash,  except 
milk,  on  which  there  is  a  short  time  allowed  ;  and  this  is  a 
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time.  Neither  should  we  now  have  had  them  if  it  had  not 
been  for  this  spirit  of  inquiry  which  actuated  these  men's 
minds,  this  brain-work  which  showed  the  great  necessity  for 
better  tools  and  implements  of  husbandly  as  well  as  meth- 
ods. And  then,  as  soon  as  this  want  became  known,  it  was 
urged  upon  the  inventors  and  mechanics,  who  have  gradu- 
ally made  these  great  improvements  in  tools  and  all  other 
implements  used  by  the  farmers.  This  Board  itself  is  but  an 
outgrowth  of  these  and  the  other  agricultural  societies,  made 
up  as  it  is  by  one  delegate  from  each  society,  and  three  ap- 
pointed at  large  by  the  governor,  and  a  few  others  ex  officio. 
The  necessity  of  fostering  this  great  interest,  upon  which  the 
success  of  all  manufactures  and  commerce  depends,  and 
which  lies  at  the  foundation  of  this  and  all  other  nations' 
prosperity,  became  so  apparent  to  a  few  gentlemen,  at  the 
head  of  whom  was  Hon.  Marshal  P.  Wilder,  the  senior 
member  of  this  Board,  that  they  applied  to  the  Legislature, 
which  passed  an  Act  establishing  the  State  Board  of  Agricul- 
ture, and  giving  it  the  general  control  of  all  agricultural 
matters  within  the  State.  These  meetings  are  one  of  the 
methods  adopted  by  the  Board  for  aiding  the  farmers  and 
others  interested  in  finding  better,  more  economical  and  suc- 
cessful methods  of  farm  husbandry,  and  have  become,  under 
this  management,  a  part  of  the  system  of  State  agricultural 
education. 

The  committee  of  arrangements  have  procured  lecturers 
to  open  the  subjects  before  this  meeting;  but  we  depend 
upon  all  in  attendance  to  discuss  them  in  a  spirit  of  fairness 
and  intelligence,  and  to  give  the  results  of  their  practical 
experience,  and  to  throw  such  light  as  they  are  able  upon  the 
matters  before  the  meeting. 

In  the  selection  of  subjects  for  the  lectures  and  discus- 
sions, we  have  followed  the  usual  custom,  and  have  selected 
such  as  were  somewhat  adapted  to  the  locality  where  the 
meetings  are  held,  as  by  so  doing  we  should  create  a  greater 
interest  in  the  immediate  vicinity  of  the  meeting. 

And  now  allow  me  to  say  a  few  words  about  the  town  of 
Waltham,  which,  as  many  of  you  know,  is  located  in  the 
immediate  vicinity  of  the  great  market-garden  interest  of  the 
State.  A  ride  of  ten  miles,  in  almost  any  direction  from 
where  we  now  are,  would  take  you  through  a  section  of 
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country,  in  which  you  would  find  farms,  market-gardens  with 
the  xisual  appliances  of  hot-beds  and  forcing-houses,  florists 
with  their  greenhouses,  suburban  residences,  many  of  them 
with  beautiful  and  extensive  pleasure-grounds,  adding  not 
only  beauty  and  variety  to  the  landscape,  but  an  actual  cash 
value  to  the  farms  and  gardens  in  their  immediate  vicinity; 
for  it  is  well  understood  that  the  better  the  surroundings  the 
more  valuable  becomes  the  neighboring  property.  Now, 
gentlemen,  we  meet  here  to-day,  in  this  good  old  town  of 
Waltham,  and  by  a  special  invitation  of  the  Waltham  Farm- 
ers' Club,  —  an  organization  entitled  to  its  well-earned  repu- 
tation of  being  one  of  the  most  active,  efficient,  and  pro- 
gressive clubs  in  the  State.  I  hardly  need  to  add  that  you 
have  fallen  among  friends  of  large  hearts  and  unbounded 
hospitality. 

And  now  allow  me  to  assure  you,  visitors  as  well  as  mem- 
bers of  the  Board,  that  it  gives  me  great  pleasure  to  meet 
you  here  in  Middlesex  County ;  and  I  trust  that,  with  your 
aid,  we  shall  make  this  not  only  an  instructive  and  profitable 
meeting,  but  one  to  be  remembered  with  pleasure  hereafter. 

Now,  gentlemen,  I  have  the  honor  of  introducing  to  you 
the  Rev.  Benton  Smith,  President  of  the  Farmers'  Club 
of  Waltham. 


ADDRESS  OF  WELCOME. 

BT  REV.   BENTON  SMITH. 

-  Gentlemen  of  the  State  Board  of  Agriculture^  —  The  Farm- 
ers' Club  of  this  town,  and'  the  selectmen  in  behalf  of  the 
citizens  generally,  have  charged  me  with  the  very  pleasant 
duty  of  extending  to  you  a  welcome  to  Waltham  and  its 
hospitalities.  By  those  who  are  unacquainted  with  it,  Wal- 
tham is  supposed  to  be  almost  exclusively  a  manufacturing 
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they  were  influencing  the  business  of  the  world  at  large ;  and 
even  its  own  people  have  been  surprised  to  learn  that  the 
eyes  of  all  nations  are  turned  towards  it,  and  that  its  name 
is  fast  becoming  a  familiar  one  upon  the  lips  of  all  people, 
because  of  its  peculiar  manufactures,  which  are  of  importance 
not  only  to  its  own  people,  and  to  our  State  and  countiy,  but 
to  the  world. 

Within  view  from  the  hall  in  which  we  are  assembled, 
stands  the  first  cotton-mill  of  the  world,  where,  beneath  a 
single  roof,  cotton  was  taken  in  a  raw  state,  and  manufac- 
tured into  cloth  by  power.  The  system  of  performing  differ- 
ent parts  of  cloth-making  in  separate  and  sometimes  distant 
buildings  is  stUl  adhered  to  in  the  Old  World.  In  Manches- 
ter there  may  be  seen  to-day  great  loads  of  yarn  that  was 
spun  in  one  building,  in  transit  to  another  and  distant  one,  to 
be  woven  into  cloth,  at  great  loss  of  time  and  expense  in  the 
transportation.  Since  the  erection  of  this  mill,  all  the  large 
manufactories  of  our  country  have  been  built  upon  the  plan 
adopted  by  the  Boston  Manufacturing  Company;  and  the 
economy  and  comfort  of  the  system  have  no  doubt  given  our 
manufacturers  one  advantage  over  those  of  Europe. 

Very  soon  after  this  mill  was  put  in  operation,  wise  busi- 
ness considerations  induced  the  company  to  erect  a  bleach- 
ery,  —  the  second-large  one  in  the  country,  —  which  now  pre- 
pares for  sale  not  less  than  fifteen  tons  of  cloth  daily.  So 
we  can  almost  say  that  this  is  the  first  place  in  which  raw 
cotton  was  made  into  cloth,  bleached,  finished,  and  packed  in 
boxes  ready  for  shipment,  beneath  one  roof. 

The  establishment  of  the  bleachery  created  a  demand  for 
sulphuric  acid  and  bleaching  salts.  Up  to  this  time,  these 
chemicals  had  been  made  in  this  country  in  small  quantities 
and  by  individual  manufacturers.  The  Boston  Manufactur- 
ing Company  encouraged  the  formation  of  a  company  that 
should  make  the  chemicals  in  large  quantities.  And  one 
was  formed  whose  works  soon  covered  many  acres. 

But  while  the  men  who  accomplished  all  this  looked  for  a 
just  return  for  the  risk  they  assumed,  and  the  capital  and 
wisdom  and  genius  they  invested,  and  were  fully  entitled  to 
it,  they  did  not  consider  their  pecuniary  interests  alone. 
They  were  men  of  large  hearts  and  large  souls,  as  well  as 
men  of  large  means  and  brain ;  and  they  provided  generously 
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for  all  the  higher  needs  of  those  who  might  be  in  their  em- 
ploy. When  they  purchased  their  first  bales  of  cotton,  they 
purchased  also  a  large  library  of  choice  books,  and  placed 
them  in  their  counting-room  for  the  free  use  of  those  who 
should  do  the  labor  of  turning  that  cotton  into  cloth.  They 
encouraged  the  formation  of  a  literary  society,  and  one  was 
formed  that  took  the  name  of  Rumford  Institute.  The  com- 
pany then  erected  the  hall  in  which  we  are  gathered,  for  the 
use  of  the  institute,  made  over  to  it  their  library,  and  grants 
ed  it  the  use  of  the  hall  upon  condition  that  it  would  expend 
a  certain  sum  of  money  annually  to  enlarge  the  library.  And 
here  the  members  met  to  engage  in  discussions  and  to  con- 
duct other  literary  exercises ;  and  here,  under  their  auspices, 
courses  of  public  lectures  were  given,  season  after  season,  by 
the  ablest  men  of  the  time.  This  institute,  if  not  the  first, 
was  nearly  the  first,  in  this  country  that  maintained  a  library, 
conducted  literary  exercises,  and  supported  a  course  of  lec- 
tures yearly.  And  now,  after  more  than  fifty  years  since  its 
formation,  it  still  exists,  and  maintains  its  annual  course  of 
public  lectures  and  entertainments.  , 

They  also  provided  amply  for  the  education  of  the  children 
of  J;ho8e  whom  they  might  employ ;  for  they  built  the  first 
school-house  erected  in  this  part  of  the  town,  placed  the  name 
of  the  teacher  upon  the  pay-roll  of  the  corporation,  and  made 
the  school  free  to  all.  And  even  after  the  town  took  charge 
of  the  schools  located  here,  they  provided  a  school-house,  free 
of  expense  to  the  public,  for  many  years. 

They  also  built  the  first  church  erected  in  this  section  of 
Waltham,  to  meet  the  spiritual  needs  of  their  operatives. 
The  company  let  the  pews  and  collected  the  rents,  and 
placed  the  minister's  name  upon  its  pay-roll ;  and  his  salary 
was  regularly  paid  by  its  treasurer. 

In  addition  to  these  great  public  benefits,  the  company 
reserved  from  sale  this  tract  of  land  which  is  now  our  public 
common,  and  of  which  our  citizens  are  justly  proud ;  and 
by  this  generous  forecast  they  provided  for  the  pleasure,  the 
refinement  and  health  of  the  community. 

Waltham,  therefore,  owes  very  much  of  its  growth,  its  in- 
telligence, its  industry,  its  public  spirit,  and  its  character  for 
quiet  self-reliance,  to  the  Boston  Manufacturing  Company. 
And  we  can  but  pray  that  the  spirit  which  animated  the  men 
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who  composed  it  may  fill  and  animate  all  the  men  who  may 
lead  in  the  business  enterprises  of  the  future  of  our  country. 

The  manufacture  of  the  chalk  crayons  that  are  now  so 
universally  used  in  our  public  schools,  and  other  institutions 
of  learning,  originated  in  this  town.  Before  these  were  man- 
ufactured, shapeless  lumps  of  chalk  were  the  only  article 
used  in  the  schoolroom  in  work  upon  the  blackboards. 
Now  these  carefully  prepared  and  nicely  shaped  crayons 
have  banished  the  crude  chalk  from  the  schoolrooms,  not  only 
in  our  own  country  but  also  in  most  distant  ones ;  for  they 
are  sent  to  England,  France,  Germany,  Russia,  and  even  to 
Japan.  So  Waltham  can  be  said  to  make  its  mark  all  over 
the  world. 

The  first  attempt  to  manufacture  watches  entirely  by 
machinery,  and  upon  the  system  of  making  all  the  corre- 
sponding parts  of  the  watches  perfectly  interchangeable,  is 
due  to  American  genius  and  skill.  The  establishment  in 
which  the  eflfort  was  first  made,  was  located  in  Roxbury; 
but,  after  a  brief  existence  there,  it  was  removed  to  Waltham 
and  permanently  located  here.  The  watches  are  made  en- 
tirely by  machinery,  that  works  so  accurately  and  regularly, 
that  should  any  part  be  broken  or  otherwise  rendered  use- 
less, a  corresponding  part  can  be  supplied  by  the  manufac- 
tory, which  will  just  fill  the  place  at  once,  and  perfectly 
perform  the  work  of  the  injured  part. 

After  long  and  severe  struggle  against  very  many  obstacles, 
the  Amercan  Watch  Company  has  gained  a  world-wide  repu- 
tation for  the  superiority  of  its  watches.  Europe,  especially 
Switzerland,  believed  itself  possessed  of  a  monopoly  of  the 
watch-making  of  the  world ;  and  it  was  quietly  enjoying  the 
belief  that  this  monopoly  could  never  be  disturbed,  until  M. 
Edouard  Favre-Perret,  one  of  the  Swiss  commissioners  to  the 
Centennial  Exhibition,  and  a  member  of  the  International 
Jury  on  Watches,  saw  and  examined  the  watches  of  the 
American  Watch  Company  at  Philadelphia,  and  visited  the 
works  here,  and  returned  home  to  startle  his  countrymen 
and  all  Europe  from  their  sleep,  in  regard  to  this  manufac- 
ture. Upon  his  return,  at  a  meeting  held  to  hear  his  report, 
he  assured  his  fellow  craftsmen,  that  they  had  been  living 
over  a  "  volcano ; "  for  the  American  Watch  Company  had 
been  making  a  much  cheaper  and  better  watch  by  machinery 
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than  they  had  made  or  could  make  by  hand ;  that,  indeed,  the 
American  watches  had  justly  gained  such  a  reputation  for 
excellence,  that  they  must  arouse  themselves  at  once,  and 
exercise  all  their  skill  and  ingenuity  to  the  utmost,  or  Amer- 
ica would  supply  Europe  with  watches.  He  went  even 
further  than  this,  and  told  his  astonished  listeners  that  even 
if  they  did  arouse  themselves,  the  American  market  was 
closed  to  them,  and  that  they  would  meet  with  a  sharp 
competition  from  the  American  manufacturers  upon  their 
own  soil. 

To  substantiate  his  statements,  he  gave  his  audience  some 
facts  respecting  the  running  of  an  American  watch  of  no 
higher  quality  than  the  medium  grade,  and  which  he  took  at 
random  from  a  "  heap,"  as  he  said,  and  upon  which  he  had 
permitted  no  special  work  to  be  done,  that  he  might  observe 
the  running  of  the  average  watch.  Upon  arriving  home,  he 
handed  the  watch  to  an  adjuster,  who,  upon  retiuning  it,  said, 
"I  am  completely  overwhelmed;  the  result  is  incredible; 
one  would  not  find  one  such  watch  among  fifty  thousand  of 
our  manufacture."  This  is  the  testimony  of  honorable  men 
holding  the  highest  position  in  the  business  of  watch-making, 
who  saw  that  a  great  manufacturing  interest  of  their  nation 
was  in  imminent  peril. 

From  twenty  to  thirty  thousand  of  these  watches  are  sold 
annually  in  England.  The  agency  for  them  in  London  is 
located  in  a  building  called  the  "  Waltham  Building." 
There  are  agencies  in  Moscow  and  St.  Petersburg.  And 
they  have  long  been  sold  in  the  East  Indies  and  Australia. 

The  system  of  watch-making  adopted  by  the  American 
Watch  Company  is  completely  revolutionizing  the  watch- 
making of  the  world.  It  has  already  given  rise  to  an  estab- 
lishment in  our  midst,  the  first  of  its  kind,  in  which  are 
made  eveiy  kind  of  watch,  clock,  and  case  manufacturer's 
tools.  And  it  is  now  making  these  tools  for  foreign  as  well 
as  home  manufacturers. 

And  we  are  not  sure  but  an  enterprise  just  started  here 
will  displace  the  old  style  of  clocks ;  for  a  company  has  just 
been  formed  for  the  manufacture  of  clocks,  in  which  electric 
city  is  substituted  for  the  old  weights  and  springs ;  and  that 
mysterious  fluid,  that  seemed  utterly  regardless  of  time,  is 
made  to  stop,  and  patiently  and  accurately  mark  the  passing 
moments  and  hours. 
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We  have  other  and  more  usual  manufacturing  interests  of 
which  I  might  speak.  We  have  a  large  hoisery-mill  and 
dye-works.  We  have  iron-founders  whose  enterprise  and 
ability  enable  them  to  secure  large  contracts  for  work  out- 
side the  country.  We  have  machinists  whose  productions 
have  a  high  reputation. 

But,  gentlemen,  do  not  think,  because  I  have  occupied  so 
much  time  in  speaking  of  the  manufactures  of  Waltham,  that 
I  have  forgotten  the  object  of  this  meeting ;  forgotten  the 
great  interests  of  which  you  stand  officially  at  the  head  in 
the  State,  and  forgotten  the  character  of  the  club  and  the 
business  of  a  large  portion  of  the  citizens  whom  it  is  my  privi- 
lege to  represent.  The  tiller  of  the  soil  came  here  before  the 
manufacturer.  The  manufacturer  could  not  have  come  un- 
less the  farmer  had  come  before  him.  This  is  the  order  in 
which  all  lands  have  been  settled,  and  it  will  continue  to  be 
the  order  of  their  settlement  in  all  time  to  come.  In  the 
condensed  and  brief  history  of  the  first  steps  in  civilization 
contained  in  that  old  book  that  we  hold  sacred,  we  are  told 
that  after  the  moral  sense  of  our  first  parents  was  awakened, 
they  clothed  themselves  with  leaves.  They  next  made  coats 
of  skins,  showing  that'  they  had  mastered  the  wild  beasts. 
Then  Abel  became  a  herdsman,  showing  that  the  wild  beasts 
had  been  tamed.  Then  we  are  told  that  Cain  was  a  tiller  of 
the  earth,  and  was  the  first  that  "  builded  a  city."  The  agri- 
culturist built  the  first  house  erected  in  our  world.  That  he 
should  do  so,  was  the  natural  consequence  of  his  business. 
However  rude,  whether  made  of  branches  of  trees  or  rough 
stones,  the  tiller  of  the  soil  built  the  first  house  and  estab- 
lished the  first  home.  The  tiller  of  the  soil  built  the  first 
house  in  Waltham.  And  the  towns  throughout  our  country 
were  first  settled  by  men  and  women  who  struck  into  the 
wilderness,  made  a  clearing,  built  a  house,  and  put  seed  into 
the  soU.  To-day  it  is  the  fanner  that  pushes  westward  upon 
the  prairies,  makes  a  settlement,  establishes  a  home,  and  so 
extends  the  area  of  civilization.  The  mechanic  and  manu- 
facturer follow  after.  This  is  the  original  order.  For  turn- 
ing to  that  brief  history  of  the  first  steps  of  our  race  in  civili- 
zation again,  we  find  that  the  mechanic  and  the  manufacturer 
did  not  appear  until  the  sixth  generation  after  the  farmer 
had  built  the  "  city,"  in  Tubal-Cain,  the  worker  in  metals. 
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And  when  the  manufacturer  comes  to  meet  demands  that 
the  agriculturist  creates,  and  puts  new  and  desirable  life  into 
the  town,  we  must  not  forget  in  the  rapid  growth  and  thrift 
and  quickened  life  he  produces,  that  the  agriculturist  first 
planted  the  settlement. 

Fortunately  for  Waltham,  all  classes  of  its  citizens  are 
interested  in  agriculture.  There  have  been  no  walls  of  sepa- 
ration between  its  farmers  and  its  mechanics,  manufacturers, 
and  merchants.  Some  of  the  men  who  were  leaders  in  estab- 
lishing manufacturing  here  owned  large  farms,  and  were 
practical  agriculturists,  and  were  influential  in  securing  the 
formation  of  the  Farmers'  Club.  Many  of  our  citizens  whose 
business  calls  them  to  Boston  daily  seek  pleasure  and  relax- 
ation from  business  upon  their  farms  and  among  their  stock. 
Our  Club  gives  evidence  of  the  appreciation  of  our  citizens 
of  all  callings,  of  the  farmer's  business ;  for  it  is  composed 
of  mechanics,  manufacturers,  tradesmen,  and  members  of  the 
different  professions,  as  well  as  farmers.  It  has  been  in  ex- 
istence more  than  twenty  years,  and  in  a  quiet  way  has 
accomplished  an  amoimt  of  good  that  can  hardly  be  esti- 
mated. Besides  giving  to  each  member  the  results  of  the 
observation,  the  experience,  and  the  Experiments  of  all  the 
other  members,  it  has  created  and  kept  alive  a  true  spirit  in 
the  commimity,  and  contributed  to  a  fine  social  life. 

Our  manufacturing  establishments  are  all  situated  near  the 
southern  boimdary  of  the  town,  upon  the  poorer  portion  of 
the  land ;  while  the  rich  soils  of  the  eastern,  northern,  central, 
and  western  portions  of  the  town  are  used  for  agriculture. 
The  needs  of  a  large  city  like  Boston,  and  of  an  increasing 
population  nearer  home,  determined  the  kind  of  farming  to 
be  followed.  The  production  and  marketing  of  milk  have 
long  been  a  prominent  business  of  our  farmers.  Therefore 
grass  and  milk  are  their  principal  productions.  Large  quan- 
tities of  fruit  have  been  raised.  And  now  g^arden-farming 
has  become  a  prominent  business. 

Nature  was  lavish  in  giving  charms  to  Waltham,  for  we 
have  mountain  and  plain  and  hill  and  river  combined  in  one 
beautiful  landscape.  Its  natural  beauty  has  long  made  Wal- 
tham an  attractive  place  of  residence  to  men  of  fortune. 
They  purchased  large  tracts  of  land,  brought  it  into  a  high 
state  of  cultivation,  procured  the  best  stock,  improved  the 


Digitized  by 


Google 


GARDEN  AND  VEGETABLE  FARMING.       23 

roads  and  planted  shade-trees  beside  them,  and  utilized  the 
brooks  to  adorn  their  estates,  without  changing  the  agricul- 
tural character  or  appearance  of  the  town,  and  added  new 
beauty  to  the  natural  attractions  of  the  place. 

Grood  roads  are  necessary  to  the  prosperity  of  any  place. 
And  the  excellence  of  our  roads,  and  the  mode  of  caring  for 
them,  have  been  commended  in  town.  State,  and  national 
reports. 

We  welcome  you  to  this  town,  for  we  know  your  presence 
will  be  profitable  to  us.  And  we  will  endeavor  to  make  your 
visit  pleasant  to  you.  If  you  can  find  time  from  the  duties 
of  the  meetings  to  visit  some  of  our  farms  and  manufactories, 
we  shall  esteem  it  a  pleasure  to  afford  you  every  facility  for 
gratifying  the  wish. 

Apteenoon  Session. 

The  meeting  was  called  to  order  at  two  o'clock,  by  Capt. 
Moore,  who  stated  that  the  subject  for  consideration  was 
Market-Gardening  and  Vegetable  Culture,  and  introduced,  as 
the  essayist  of  the  afternoon,  William  D.  Philbbigk,  Esq., 
of  Newton  Centre,  who  read  the  following  paper :  — 

MARKET-GARDENING  AND  VEGETABLE  CULTURE. 

BT  WILLIAM  D.   PHILBRICK. 

The  essential  things  for  a  good  market-garden  are  nearness 
to  a  good  market,  a  good  soil,  and  sufficient  capital.  A  good 
gardener  should  have  a  natural  tact  for  the  business,  which 
will  include  habits  of  industry  and  a  keen,  observing  eye, 
and  should  have  some  years  experience ;  for  it  is  a  trade  that 
cannot  be  learned  wholly  from  books  and  papers,  but  needs 
practical  acquaintance  with  the  many  details  of  the  work  for 
success.  Many  of  the  failures  in  attempting  this  trade  are 
due  to  want  of  capital,  but  perhaps  more  to  want  of  the 
necessary  experience  or  of  natural  tact. 

The  distance  from  market  will  control,  in  great  measure. 
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must  be  applied  to  a  small  amount  of  land,  and  balances  the 
greater  value  of  land,  and  higher  taxes  and  rent,  or  interest, 
which  encumber  the  garden  near  town.  Many  of  the  gar- 
dens near  Boston  are  worth  over  one  thousand  dollars  per 
acre ;  it  is  within  six  miles  of  Boston  market  that  we  find 
the  best  vegetable  gardens  devoted  to  the  culture  of  the 
bulky  but  valuable  crops,  such  as  lettuce,  cucumbers,  garden 
greens,  early  beets  and  cabbages,  early  onions,  melons,  celery, 
cauliflowers,  horse-radish,  winter  spinach,  and  some  others. 

The  amount  of  manure  used  on  these  gardens  is  firom 
twenty  to  thirty  cords  per  acre  every  year.  It  keeps  a  two- 
horse  team  going  every  day  to  draw  the  manure  used  on  some 
gardens  of  not  over  twelve  acres ;  and  the  produce  on  some  of 
these  gardens  will  average  one  thousand  dollars  per  acre  per 
year,  for  the  whole  garden,  for  a  term  of  five  years.  The  mar- 
ket-wagon upon  such  a  garden  makes  daily  trips  to  market, 
and  at  certain  busy  seasons  three  or  four  loads  daily  will,  be 
sent.  When  the  distance  from  market  is  more  than  seven  and 
less  than  fifteen  miles,  the  nature  of  the  business  is  changed. 
Land  is  cheaper,  being  worth  from  fifty  to  two  hundred  dollars 
per  acre ;  the  hauling  of  manure  and  of  produce  costs  double 
or  more  what  it  does  nearer  market ;  and  here  it  is  that  we 
find  the  gardeners  (or  farmers  as  they  are  more  properly 
called)  devote  their  energies  with  greater  profit  to  such  vege- 
tables as  require  less  manure,  and  are  less  bulky,  such  as 
early  potatoes,  pease,  beans,  asparagus,  strawberries,  and  other 
small  and  large  fruits,  squashes,  late  cabbages  and  turnips, 
and  other  roots.  On  these  more  remote  gardens,  the  market- 
wagon  will  make  only  three  or  four  trips  per  week,  in  gen- 
eral, in  summer,  and  two  in  winter.  The  value  of  the  crops 
raised  will,  in  general,  range  from  two  hundred  to  five  hun- 
dred dollars  per  acre.  The  amount  of  manure  required  for 
the  good  management  of  these  farms  will  be  from  six  to  ten 
cords  per  acre. 

The  nature  of  the  soil  has  much  to  do  with  a  good  garden. 
The  best  for  general  purposes  is  a  deep  black  loam,  well 
drained  by  a  subsoil  of  fine  sand ;  but  it  is  desirable  to  have 
some  variety  of  soil,  as  no  one  soil  is  adapted  to  produce  all 
the  vegetables  in  perfection.  A  rather  stiff  soil  suits  late 
cabbages,  celery,  and  cauliflowers,  while  early  lettuce,  rad- 
ishes, beets,  and  roots,  in  general,  as  well  as  greens  and  most 
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early  crops,  do  best  on  a  warm,  sandy  loam.  If  the  soil  is  a 
dry,  loose  gravel,  it  is  utterly  unfit  for  any  kind  of  gardening. 
Stiff  clay  and  boggy  lands,  when  well  drained,  often  make 
excellent  garden-land,  especially  for  late  crops. 

The  capital  needed  for  gardening  is  larger  than  would  be 
supposed  by  one  unacquainted  with  the  business.  For  gar- 
dens near  market,  five  hundred  dollars  per  acre  is  often  profit- 
ably employed,  invested  in  buildings,  teams,  tools,  hot>-bed8, 
manure,  &c.;  and  the  force  on  such  gardens  is  about  one 
horse  to  every  three  acres  of  land,  and  in  summer,  one  hand 
to  every  acre.  On  the  more  remote  gardens  a  less  capital 
and  force  are  used,  the  capital  ranging  from  one  himdred  to 
two  hundred  dollars  per  acre,  and  the  force,  one  horse  and 
one  man  for  two  to  five  acres. 

The  methods  used  by  the  market-gardeners  to  make  the 
mdst  of  their  land  are  very  ingenious,  and  deserve  a  more 
careful  and  extended  study  than  can  be  given  them  in  the 
limited  time  at  our  command  to-day ;  but  it  may  be  useful  to 
notice  some  of  the  plans  in  use,  by  which  they  force  our 
naturally  sterile  soil  and  fickle  climate  to  produce  two, 
three,  and  even  four  crops  in  a  year,  from  the  same  land ; 
and  keep  our  markets  supplied  through  the  arctic  weather  of 
our  long  winters  with  delicacies  whose  natural  home  is  in  the 
tropical  zone. 

The  crops  grown  upon  the  gardens  within  six  miles  of  the 
city  are  mostly  spinach,  kale,  radishes,  dandelions,  beet-greens, 
beets,  early  cabbages,  lettuce,  onions,  to  be  followed  upon  the 
same  land  by  the  late  crops,  which  are  melons,  squashes, 
tomatoes,  egg-plants,  peppers,  cauliflowers,  celery,  horse-rad- 
ish, beets,  carrots,  parsnips.  The  only  crops  which  occupy 
the  land  for  the  whole  year  are  rhubarb  and  dandelions ;  and 
some  gardeners  grow  a  crop  of  onion  sets  on  the  same  land 
with  their  dandelions.  In  the  management  of  these  various 
crops  so  as  to  meet  a  profitable  sale,  and  also  not  to  crowd 
and  injure  each  other,  the  skill  and  experience  of  the  gar- 
dener are  shown.  To  accomplish  his  purposes  many  ingeni- 
ous devices  are  used  for  forcing  early  crops,  and  for  storing 
the  late  ones,  so  as  tp  keep  up  an  unfailing  supply  the  year 
round.  In  general,  only  two  crops  are  raised  upon  the  same 
land  in  a  season;  but  instances  are  not  uncommon  where 
three,  and  even  four  crops  in  a  year  are  taken  from  one  piece 

4 


Digitized  by 


Google 


26 


BOARD  OF  AGRICULTURE. 


of  land.  Thus,  winter  spinach,  sold  in  March,  was  followed 
by  onion  sets,  melons,  and  celery,  on  the  same  land,  all  full 
crops ;  again,  winter  spinach,  sold  in  April,  was  followed  by 
bush-beans,  melons,  and  spinach  again. 

It  would  be  idle  to  attempt  such  work  as  this  without 
skilful  use  of  glass  and  heavy  manuring.  The  plants  started 
under  glass  for  field  planting  are  lettuce,  early  cabbage,  egg- 
plants, tomatoes,  celery,  melons,  summer  squashes ;  and  some 
gardeners  also  start  their  beets  and  onions  under  glass,  to  be 
transplanted  to  the  field;  which  leads  us  to  describe  the 
hot-bed. 

The  hot-bed,  as  used  by  market-gardeners,  is  a  much  more 
simple  affair  than  is  usually  described  in  the  books.  We 
build  a  fence,  facing  south-east  or  south,  using  posts  nine 
feet  long,  three  feet  in  the  ground,  six  feet  above ;  and  set 
them  six  feet  apart,  leaning  back  eighteen  inches  at  the  top, 
so  that  the  mats  when  leaning  up  against  them  are  not 
likely  to  be  blown  down.  Planks  2  by  12  inches  are  set  in 
the  fall,  before  the  ground  freezes,  so  as  to  make  a  frame 
six  feet  wide,  outside  measure,  two  feet  from  the  fence, 
and  carefully  adjusted  so  that  when  the  sashes  are  placed 
on  them  they  will  pitch  five  inches.  The  space  between 
the  planks  is  then  covered  with  litter,  to  keep  out  frost, 
and  the  bed  can  be  used  at  any  time  in  the  winter.     When 

it  is  needed  for  use,  the 
loam  is  thrown  out,  and 
fresh  hot  manure  put  in 
to  the  depth  of  six  to 
twelve  inches  according 
to  the  season  of  the  year 
and  the  crop  to  be  raised ; 
the  loam  is  then  thrown 
back  on  the  manure  to 
the  depth  of  six  or  eight 
inches,  and  covered  with 
sash  and  mats,  and  after 
a  few  days  the  bed  will 
generally  be  in  order 
for  planting. 

The  drawing.  No.  1,  represents  a  bed  as  made  ready  in  the 
fall  to  withstand  frost ;  c  the  planks,  b  the  sash  and  shutters. 
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No.  2  represents  a  bed  in  running  order  in  winter,  with 
the  mat  d  leaning  against  the  fence,  the  planks  well  banked 
at  c  with  litter. 
'     The  hot-bed  is  invalu-'*; 
able   for  raising  plants 
for  planting  out  of  doors ; 
the  ease  with  which  the 
plants    are    aired     and 
hardened  off  by  remov- 
ing the  glass  just  before 
setting  the  young  plants 
out  of  doors,  makes  the 
hot-bed  far  preferable  to 
the  green-house  for  this 
kind  of  work. 

Many  gardeners  also 
raise  a  crop  of  lettuce, 
radishes,  parsley,  or  carrots,  in  the  hot-beds,  before  the  field 
plants,  marketing  them  in  March,  April,  or  May.  After 
the  field  plants  have  been  removed  from  the  hot-beds,  in 
April  or  May,  and  the  lettuce  or  radishes  sold,  it  is  cus- 
tomary to  employ  the  whole  of  the  glass  upon  cucumbers, 
using  a  little  manure  to  start  them.  It  is  thus  that  the 
market  is  supplied  with  cucumbers  in  Jime  before  the  field 
crop  comes  in. 

For  winter  work,  however,  in  raising  these  crops  the  green- 
house is  to  be  preferred ;  it  is  more  manageable,  and  requires 
much  less  labor.  The  improvements  in  the  construction  of 
greenhouses  during  the  few  last  years  deserve  some  notice. 

It  was  formerly  the  custom  to  construct  greenhouses  with 
the  beds  for  lettuce  and  cucumbers  raised  upon  benches  near 
the  glass ;  the  benches  soon  rotted  out,  the  lettuce  raised  on 
them  was  generally  poor  ju  quality,  and  gave  "hot-house 
lettuce"  a  very  bad  name  in  the  market.  It  is  a  much 
better  plan  to  build  up  the  beds  solid  from  the  ground,  and 
place  the  heating-pipes  in  the  alleys.  The  lettuce  grows 
much  more  healthily  thus,  and  the  beds  are  more  easily 
repaired.  The  drawing  represents  a  section  of  a  house  built 
by  the  writer  in  1876,  200  feet  by  24  feet ;  a  and  b  are  the 
ventilators,  c  the  heating-pipes,  d  a  plank  to  walk  upon  when 
clearing  snow  from  the  roof. 
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The  management  of  the  more  remote  gardens,  where  less 
labor  and  manure  are  used,  differs  considerably  from  that  of 
the  suburban  garden.    The  early  crops  are  here  mostly  pease, 
beans,  potatoes,  sweet  com ;   the  late  ones,  often  upon  the  * 
game  land,  are  squashes,  pickling  cucumbers,  and  peppers. 


tomatoes,  fall  cabbage,  and  turnips.  The  hot-bed  is  some- 
what used,  but  less  than  nearer  the  city.  The  small  fruits, 
asparagus,  and  dandelions,  are  raised  in  considerable  quanti- 
ties, and  milk-raising  is  generally  an  important  branch  of  the 
industry  of  these  more  remote  farms.     The  early  pease  and 
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potatoes  are  often  followed  by  squashes  or  white  turnips,  on 
the  same  land.  Fall  cabbages  are  also  often  planted  after 
pease  or  early  greens;  and  peppers  are  generally  made  to 
follow  early  lettuce. 

Where  early  potatoes  or  pease  are  to  be  raised  with  squash- 
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68,  every  third  or  fourth  row  of  the  early  crop  is  left  blank 
for  the  squashes :  the  squash  seed  planted  rather  late  about 
June  5,  and  the  early  crop  cleared  away  before  July  10, 
when  the  squashes  begin  to  run. 

There  are  many  of  the  devices  of  double  cropping  in  com- 
mon use  in  the  market  gardens,  which  might  be  easily  and 
profitably  imitated  by  the  amateur  in  his  kitchen  garden. 

Among  the  noticeable  devices  of  the  market-gardener  for 


keeping  the  fall  crops  for  winter  use  are,  the  squash-house, 
the  celery-pit,  the  spinach-house,  the  cellar. 

Squashes,  for  keeping,  need  a  tight  house  above  ground, 
a  dry  air,  and  a  temperature  from  66**  to  60**,  which  is  main- 
tained by  a  stove  and  by  slight  ventilation ;  they  need  pick- 
ing over  every  ten  days,  to  select  the  decayed  ones. 

The  celery  pit  needs  a  dry,  cool  air,  moderate  ventilation, 
perfect  protection  from  frost. 
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The  celery-pit  is  usually  made  twenty-four  feet  or  twelve 
feet  wide,  two  feet  deep  at  the  sides,  covered  with  boards 
supported  by  posts  and  purlines,  and  the  boards  covered  with 
sufficient  litter  to  keep  out  frost.  The  celery  is  dug  in 
November,  and  stowed  away,  placing  a  little  earth  over  the 
roots,  and  will  keep  well  through  the  winter  if  well  aired 
and  cared  for,  airing  it  frequently.  It  needs  to  be  kept  dry, 
to  be  protected  from  frost,  and  kept  as  cool  as  may  be  with- 
out freezing. 

The  spinach-house,  or  cellar,  is  similar  in  appearance  to 
the  squash-house;  the  shelves,  however,  are  only  fourteen 
inches  apart:  as  we  do  not  need  to  work  between  them,  it  is 
made  partly  under  ground.  As  the  temperature  required 
for  spinach  is  30®  to  35*^,  we  need  no  stove,  but  good  venti- 
lators, and  protection  from  frost  by  double  walls,  and  cover- 
ing of  meadow  hay,  &c. 

The  cellar  for  storage  of  roots  should  be  well  drained  and 
frost-proof,  and  provided  with  windows  or  doors  for  free 
ventilation  in  suitable  weather.  Apples  and  onions  keep 
well  in  barrels  in  a  cool,  dry  cellar ;  the  other  roots  do  well 
in  bins  piled  about  four  feet  deep,  with  openings  in  the  sides 
and  bottom  tor  slight  circulation  of  air,  and  a  light  covering 
of  hay  over  them,  to  prevent  them  from  wilting.  They  keep 
fresher  if  covered  with  sand,  or  earth,  to  prevent  evaporation, 
but  this  is  not  generally  practised.  Roots  intended  for  win- 
ter marketing  are  often  washed  in  the  fall,  and  put  in  barrels 
and  headed  up,  and  then  stored  in  a  cool  cellar.  They  come 
out  fresh  and  clean  at  any  time  in  winter  when  thus  stored. 
The  temperature  of  the  cellar  should  range  from  35®  to  40®. 
If  much  warmer,  vegetation  and  decay  will  result.  The 
cellar  of  a  house  is  not  well  adapted  to  the  purpose,  being 
too  warm :  especially  if  provided  with  a  furnace  for  heating 
the  house,  as  is  often  the  case.  Moreover,  the  vegetable 
cellar  in  spring  is  inevitably  encumbered  more  or  less  with 
decaying  vegetables,  which  are  most  unwholesome  in  the  air 
of  the  dwelling. 
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covered  with  straw  or  sedge,  over  which  six  inches  of  loam 
are  placed,  well  beaten  with  the  back  of  a  shovel.  When  cold 
weather  comes  on,  pile  on  enough  litter  to  keep  out  frost ; 
provide  air-holes  every  rod  in  the  length  of  the  pit,  for  venti- 
lation. Plough  a  deep  furrow  around  the  pit,  to  carry  off 
surface  water. 

The  manure  used  on  the  market-garden  is  mostly  horse- 
manure,  with  some  night-soil  and  hog-manure.  Land  in- 
tended for  early  cabbages  and  greens  is  usually  manured  in 
the  fall  with  coarse  manure,  ploughed  under.  The  manure 
applied  in  spring  is  worked  as  fine  as  possible  so  as  to  be 
available  at  once  for  plant-food.  When  the  horse-manure 
is  very  coarse  or  strawy,  it  is  used  thus  for  hot-beds  in  its 
fresh  state ;  but  in  summer  it  should  either  be  thrown  into  a 
cellar  to  be  trampled  by  hogs,  or  composted  with  night-soil 
and  loam  in  the  field.  When  handled  in  this  way  it  does  not 
heat  excessively,  and  makes  a  manure  that  cannot  be  excelled 
for  forcing  a  rapid  growth  of  vegetables. 

The  tools  used  for  market-gardening  are  some  of  them  not 
much  known  elsewhere ;  the  seed-sower  most  approved  is  the 
revolving  brush,  a  modification  of  the  Willis  machine.  The 
scu£Qe-hoe  or  shove-hoe  is  much  used  in  running  between  the 
rows  of  greens,  onions,  and  beets ;  land  can  be  tilled  with 
this  tool  almost  as  cheaply  as  by  the  cultivator  and  horse, 
and  the  rows  are  only  fourteen  inches  apart  where  it  is  used. 

The  garden-marker  is  a  very  convenient  tool  for  marking 
the  places  for  transplanting  celery,  cabbages,  lettuce,  &c.  It 
is  a  wheel  about  four  feet  in  diameter,  provided  with  handles 
like  a  wheel-barrow ;  the  tire  is  provided  with  movable  pegs 
which  can  be  adjusted  at  such  distances  asunder  as  are  re- 
quired for  the  various  plants  in  question.  When  the  land  has 
been  properly  prepared,  it  is  only  necessary  to  trundle  this 
tool  along  the  row,  and  the  pegs  mark  the  places  where 
plants  are  to  be  set. 

The  preparation  of  the  land  for  garden  crops  is  a  point 
that  requires  the  application  of  considerable  skill.  The  best 
gardeners  plough  rather  deeply,  ten  or  twelve  inches ;  the  land 
endures  drouth  better  when  thus  handled  than  when  shallow 
ploughing  is  practised.  Many  of  them  run  a  subsoil  plough 
after  the  common  large  plough  every  second  year,  to  loosen  the 
subsoil.     To  make  the  land  mellow  and  fine  enough  for  most 
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garden  crops,  it  should  be  harrowed  and  rolled  after  ploughing, 
and  then  ploughed,  harrowed,  and  rolled  again.  The  roller 
is  an  indispensable  tool  in  the  garden,  and  is* most  useful  in 
packing  the  surface  of  the  soU  just  enough  to  prevent  exces- 
sive evaporation  in  time  of  drouth.  For  this  purpose  it  is 
often  made  to  follow  the  cultivator  in  the  celery  field,  in  dry 
weather. 

Weeds  have  little  chance  to  be  very  trotiblesome  in  a  well 
ordered  garden.  The  continual  hoeing  and  ploughing  kill 
the  few  that  come  up,  and  no  skilful  gardener  will  suffer 
them  to  go  to  seed  on  his  land,  and  the  manure  is  suffered  to 
ferment  before  being  applied  to  the  land  in  order  to  destroy 
the  seeds  it  always  contains.  The  only  very  troublesome 
weeds  are  those  which  grow  and  mature  their  seeds  very 
rapidly,  such  as  purslane,  chickweed  and  the  like.  Even 
these  will  jrield  to  thorough  culture. 

.Market-gardens  have  not  as  yet  been  irrigated  to  any  great 
extent  in  Massachusetts.  Some  of  the  most  successful  gar- 
deners of  Arlington  apply  water  only  to  their  hot-beds  and 
early  cucumbers ;  a  few  of  them  use  the  large  hose,  however, 
in  the  field  to  water  their  early  cabbages  and  lettuce,  and 
late  cauliflowers  and  celery  in  time  of  drouth.  And  there 
are  some  who  water  their  strawberry  beds  with  profit. 

There  is  good  reason  to  believe  that  this  practice  is  profit- 
able and  likely  to  increase ;  in  some  seasons  the  rainfall  is 
suflBcient  for  the  growth  of  vegetation ;  but  we  often  get  a 
month  or  six  weeks  almost  rainless,  with  hot,  dry  winds,  very 
trying  to  the  succulent  vegetation  of  gardens.  When  water 
is  applied,  it  should  be  put  on  in  sufficient  quantity  to  thor- 
oughly soak  the  ground  to  the  depth  of  the  roots ;  and  as  soon 
as  it  has  soaked  in,  the  land  should  be  cultivated  or  hoed. 

Frequent  sprinkling  of  the  surface  is  objectionable :  it 
makes  a  crust  upon  the  surface,  and  draws  the  tender  root- 
lets to  the  surface,  where  they  are  likely  to  dry  up  if  not  con- 
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that  it  will  in  many  cases  well  repay  the  trouble.  But 
wherever  it  is  applied  the  land  should  have  good  drainage, 
otherwise  a  heavy  fall  of  rain,  coming  after  an  artificial 
watering,  might  injure  the  crops.  The  land,  if  heavily  man- 
ured and  thoroughly  tilled,  will  endure  drouth  pretty  well 
without  watering.  Water,  however,  is  indispensable  to  the 
management  of  the  hot-bed  and  greenhouse ;  and  many  gar- 
deners not  within  reach  of  public  works,  or  a  natural  head, 
have  found  their  account  in  erecting  private  water  works, 
driven  by  a  windmill  or  small  steam-engine. 

In  no  particular  is  the  skill  of  the  gardener  more  conspicu- 
ous than  in  the  raising  or  selection  of  his  seeds.  It  is  well 
known  that  the  seed-store  is  in  general  the  last  resort,  and 
often  the  source  of  bitter  disappointment  and  serious  loss. 
In  making  this  statement  I  would  not  be  understood  as  cast- 
ing any  reflection  upon  the  character  of  the  seedsmen :  they 
are  many  of  them  most  reputable  and  honorable  men,  for 
whom  personally  I  entertain  great  respect.  The  trouble  is  not 
with  them  so  much  as  it  is  with  the  buyers  of  seeds,  who  are 
not  willing  to  pay  the  price  for  good  seed  which  it  costs  to 
raise  it.  The  care  required  to  produce  really  good  cabbage- 
seed,  or  lettuce-seed,  or  onion-seed,  would  not  be  repaid  by 
the  prices  which  these  seeds  command  in  the  market.  The 
result  is  that  the  best  gardeners  raise  their  own  seed  for  their 
own  use,  or  for  exchange  with  such  neighbors  as  they  can 
tarust  to  raise  for  them  some  other  variety.  Of  course  this  is 
attended  with  great  trouble  and  expense,  but  it  is  the  only 
sure  way  of  receiving  the  full  reward  of  one's  labor  in  a  very 
laborious  calling. 

Another  most  important  part  of  the  business  is  the  washing, 
packing,  and  assorting  of  the  crops  for  market.  This  is  usually 
done  under  the  eye  of  the  gardener  himself,  or  only  intrusted 
to  some  experienced  and  trusty  man.  It  is  an  old  maxim  of 
trade  that  croods  well  put  up  are  already  half  sold.  -  In  no 
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garden.  Upon  the  convenient  arrangement  of  this  depart- 
ment much  of  the  economy  of  the  labor  of  preparing  the 
crop  depends. 

There  are  some  problems  connected  with  the  management 
of  the  market-garden  which  need  investigation  by  scientific 
as  well  as  practical  men.  One  of  these  is  the  nature  of  the 
disease  in  the  cabbage  family  known  as  ^^  club-root : "  its 
appearance  is  too  well  known  to  need  description,  but  its 
nature  is  little  understood.  It  is  the  practice  of  gardeners 
to  plant  the  cabbage  only  one  year  in  three  or  four  upon  the 
same  land  in  order  to  avoid  this  disease ;  but  in  the  year  when 
the  land  is  cabbaged  it  is  often  made  to  carry  a  good  crop  of 
late  cauliflowers  after  the  cabbages,  which  could  not  be  done 
the  year  following. 

Another  question  which  is  little  understood  by  the  gar- 
deners is  how  to  prevent  mildew  in  the  lettuce-beds :  we  are 
altogether  in  the  dark  in  regard  to  its  nature  and  the  causes 
that  produce  it,  and  are  very  much  at  its  mercy  in  raising 
lettuce. 

The  use  of  artificial  fertilizers  also  needs  to  be  more 
fully  tested:  it  seems  highly  probable  that  the  root-crops 
could  be  grown  with  greater  profit  by  using  a  moderate 
dressing  of  manure  combined  with  a  potassic  fertilizer,  than 
by  using  the  usual  heavy  dressing  of  manure  alone. 

The  practice  of  irrigation,  too,  needs  to  be  more  generally 
tried.  Those  farmers  who  have  used  water  most,  are  conBdent 
that  it  is  profitable  to  continue  its  use  upon  field-crops,  even 
where  its  application  involves  considerable  expense. 

The  question  is  often  asked,  "  Is  not  market-gardening  a 
very  profitable  business?"  There  is  no  doubt  that  many 
skilful  men  have  found  it  so;  and  it  is  equally  true  that 
many  not  so  skilful  have  had  to  toil  very  hard  at  it  for  a 
living,  and  that  othera  have  lost  money  and  grown  poor  in 
attempting  it  without  proper  preparation.  The  labor  and 
care  required  for  success  in  gardening  are  more  incessant 
than  in  other  kinds  of  farming:  the  gardener  gets  little 
respite  from  his  cares,  either  in  winter  or  on  Sunday.  And 
if  he  sometimes  makes  money  faster  than  his  brother  farmers 
who  depend  on  their  cattle,  he  does  it  at  the  sacrifice  of  a 
good  deal  of  comfort  and  by  dint  of  much  care  and  hard 
work. 
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I  thank  you,  gentlemen,  for  the  kind  attention  with  which 
you  have  listened  to  my  very  imperfect  attempt  to  explain 
the  market-gardener's  work,  and  hope  you  will  hear  from 
some  of  the  many  more  experienced  and  better  gardeners 
whom  I  see  around  me. 

The  Chairman.  Gentlemen,  the  subject  is  open  for  dis- 
cussion.    We  shall  be  glad  to  hear  from  any  one. 

Mr.  George  Hill  of  Arlington.  I  think  Mr.  Philbrick 
has  been  over  most  of  the  ground  very  successfully :  I  don't 
know  that  I  can  add  any  thing.  He  hi^s  been  very  successful 
in  his  forcing-houses.  He  has  got  up  something  new,  alto- 
gether different  from  any  thing  we  have  had  in  the  way  of 
hot-beds.  I  think  he  has  made  a  great  improvement  in  that 
direction.  I  should  like  to  have  him  go  on  and  explain 
fiirther  in  regard  to  the  construction  and  management  of  his 
greenhouse  rather  than  say  any  thing  myself.  As  for  market- 
gardening,  I  think  the  chairman  is  the  man  to  speak  on  that 
subject.  He  is  the  most  successful  of  any  man  in  the 
county. 

Mr.  Flint.  If  Mr.  Pierce  would  state  to  the  audience 
what  crops  are  most  salable,  most  desirable  to  raise  for  the 
Boston  market,  and  some  facts  in  regard  to  the  best  methods 
of  raising  those  crops,  I  am  sure  it  would  be  very  instructive 
and  interesting  to  a  great  many  here  who  are  not  so  well 
posted  in  that  particular  department  of  activity  as  he  is. 

Rev.  Mr.  Smith.  I  would  say  that  I  visited  Mr.  Pierce's 
farm  a  few  days  ago,  and  found  him  in  his  house  for  preserv- 
ing spinach  and  squashes ;  and  I  would  suggest  that  he  tell 
us  something  about  that. 

Mr.  Pierce.  Mr.  Philbrick  has  explained  all  those  things. 
Almost  every  one  I  know  here  has  a  spinach  and  squash  house 
of  his  own.  As  far  as  the  question  as  to  what  crops  are  most 
sought  for  in  the  market  is  concerned,  they  vary  with  me 
every  year.  Some  years  I  do  very  well :  but,  if  I  do  excep- 
tionally well  one  year,  it  is  more  than  probable  that  the  next 
year  that  crop  will  not  pay ;  too  many  will  go  into  it.  My 
practice  is  to  raise  certain  kinds  of  vegetables,  and  keep  it  up 
year  after  year :  sometimes  they  sell  well,  sometimes  they  do 
not.  I  think  there  is  very  little  money  to  be  made  in  raising 
early  cabbages,  and  putting  on  fifteen  or  twenty  cords  of 
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manure  to  the  acre,  and  selling  them  at  two  cents  a  head. 
There  is  a  great  deal  of  profit  in  raising  lettuce,  if  you  can 
sell  it  for  two  dollars  a  dozen ;  but  the  trouble  is  to  find  any- 
body to  buy  it  and  pay  such  a  price.  As  for  the  question, 
whether  market-gardening  is  overdone  or  not,  I  do  not  know 
that  it  is.  Every  thing  sells,  but  at  very  low  figures.  The 
price  of  manure  ought  to  be  lower,  and  the  price  of  labor. 
I  think  Mr.  Philbrick  was  very  modest  in  his  statement  in 
regard  to  the  amount  of  capital  required  in  market-garden- 
ing. I  should  think  it  would  take  a  good  deal  more  than  he 
said  to  carry  it  on  successfully.  I  think  it  pays  but  a  very 
small  per  cent  upon  the  amount  of  capital  invested.  I  do 
not  know  that  it  is  overdone ;  but  there  is  not  near  so  much 
money  made  in  it  as  there  was  a  few  years  ago.  The  price  of 
manure  is  too  high  ;  as  for  patent  fertilizers,  with  me,  or  any 
man  whom  I  have  ever  seen,  they  do  not  amount  to  any  thing. 
I  have  spent  considerable  money  on  them ;  I  have  read  the 
certificates  of  men  in  whom  I  have  great  confidence  as 
men  of  intelligence,  successful  men,  men  who  commenced 
with  nothing,  whose  fathers*  did  not  leave  them  a  farm  or 
give  them  one,  but  they  commenced  poor  men,  and  have 
worked  and  earned  for  themselves  good  farms,  —  I  have  read 
the  certificates  of  such  men,  that  they  have  applied  such 
and  such  patent  fertilizers,  and  have  secured  good  crops ;  but 
I  see  that  their  manure-teams  still  continue  to  go  on  the 
road ;  they  do  not  give  up  any  of  their  stables ;  and  I  cannot 
buy  manure  for  any  less  than  I  could  years  ago.  I  do  not 
believe  that  any  of  them  have  given  up  a  single  stable,  and 
used  patent  fertilizers  instead. 

Mr.  MuBEAY.  I  never  knew  such  a  thing  as  a  spinach- 
house  in  my  young  days.  I  used  to  be  very  successful 
in  preserving  spinach  through  the  winter,  but  not  in  the 
mode  that  is  recommended  here.  I  used  to  prepare,  about 
the  1st  of  August,  a  number  of  cold-frames ;  and  I  had  a  very 
rich  compost  prepared,  —  one-half  manure  with  decayed  oak- 
leaves,  —  and  I  used  to  fill  my  cold-fi-ames  with  that  compost ; 
and  about  the  middle  of  August  I  would  sow  my  spinach, 
the  broad-leaved  variety.  I  used  td  get  an  enormous  growth : 
every  leaf  would  be  nearly  as  big  as  an  early  cabbage-leaf. 
I  used  a  little  of  it  in  the  fall,  but  always  kept  a  very  heavy 
crop  until  winter.     I  waited  until  the  dry  frosts  set  in ;  and 
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then,  when  the  ground  got  perfectly  dry,  I  had  a  lot  of  dried 
oak-leaves,  and  I  used  to  put  eight  or  ten  inches  of  dried 
leaves  over  the  spinach.  Then,  of  course,  when  I  saw  an 
appearance  of  rain,  I  used  to  put  shutters  over  it.  I  had 
shutters  that  I  used  instead  sashes.  Of  course  I  used  sashes 
when  I  sowed  the  spinach,  and  took  care  of  it.  The  board 
shutters  kept  it  perfectly  tight,  so  that  no  water  could  get 
through;  and  in  mild  days  in  winter  I  could  take  one  of 
those  shutters  off,  scrape  the  leaves  off,  and  get  a  bushel  of 
spinach  any  time  I  wanted  it,  and  immediately  cover  it  up 
with  leaves  again,  and  put  on  the  shutter.  I  never  had  any 
difficulty  in  keeping  spinach  without  erecting  a  house  for  it. 

Mr.  PiEBGB.  The  gentleman  just  up  has  reminded  me  to 
say  that  his  mode  of  keeping  spinach  is  a  capital  one ;  but 
farmers,  if  I  understand  it,  who  raise  spinach,  do  it  to  make 
money.  The  price  of  spinach  is  about  half  a  dollar  for  three 
bushels ;  and  it  would  not  pay  to  raise  spinach  in  any  such 
manner,  and  sell  three  bushels  for  half  a  dollar.  I  have  got 
five  or  six  hundred  bushels  which  I  could  afford  to  sell  now 
at  the  rate  of  three  bushels  for  half  a  dollar,  and  make  a 
pretty  good  thing  of  it,  by  keeping  it  in  a  spinach-house.  If 
it  wad  raised  in  the  fall,  it  would  be  nicer  and  fresher ;  but, 
at  the  ruinous  prices  we  get  now,  I  do  not  think  it  would  be 
a  profitable  business. 

Mr.  Wabb  of  Marblehead.  Having  occupied  the  time 
last  yeai*  on  this  same  subject,  I  came  here  hoping  to  hear 
from  others,  and  did  not  expect  to  speak.  But  there  have 
been  one  or  two  inquiries  with  regard  to  the  subject  of 
mildew.  It  is  a  subject  of  very  great  importance  to  the 
farmers  and  to  every  one  else.  It  is  one,  perhaps,  not  fully 
understood ;  but  I  have  watched,  to  some  extent,  the  operation 
of  this  mildew,  or  fungus-growth,  and  what  little  observa- 
tion I  have  made  I  am  very  happy  to  present  to  this  meeting, 
not  in  a  scientific  way,  however ;  and  our  friend  Mr.  Flint 
has  just  told  me  that  we  are  to  have  a  scientific  gentleman 
present  that  subject  at  some  future  time  during  these  meet- 
ings. I  did  not  know  that ;  but  I  will  say  a  few  words,  if 
you  please,  upon  the  subject  of  fungus-growth  upon  vege- 
tables. The  potato-rot,  that  has  so  long  been  a  source  of 
trouble  to  us  farmers,  is,  without  question,  the  result  of  this 
mildew,  or  fungus-growth ;  and  I  have  observed  the  opera- 
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tion  of  it  for  so  long,  that  I  think  I  can  tell  with  certainty, 
if  we  have  certain  conditions  of  weather  in  summer,  when 
the  potato-crop  has  reached  a  certain  stage  of  growth,  that 
the  potato-rot  will  take  place  forthwith.  It  requires,  as  I 
have  observed,  a  mild,  warm  state  of  the  weather,  after  a 
shower,  —  such  weather  as  we  farmers  call  "scalding  weath- 
er." Probably  every  one  here  understands  that.  When 
the  potatoes  are  in  blossom,  or  have  just  gone  by  the  stage 
of  blossoming,  and  are  growing  very  vigorously,  if  we  have 
a  spell  of  moist  weather,  or  if,  after  a  shower,  the  weather  is 
warm  and  close,  very  little  air  stirring,  the  conditions  are 
favorable  for  the  potato-rot  or  fungus  to  take  hold  of  the 
plant.  I  believe  that  the  air  is  filled  with  the  spores,  or  seed, 
of  this  and  other  varieties  of  fungus  most  of  the  time ;  and 
when  the  conditions  are  right  ,for  the  propagation  of  those 
seeds,  then  they  take  hold,  and  grow.  That,  to  my  mind,  is 
the  cause  of  the  potato-rot.  Sometimes  it  affects  the  early 
crop.  When  the  early  crop  is  in  a  condition  such  as  I  have 
stated,  and  the  weather  is  such  as  I  have  described,  the  early 
crop  will  be  affected  by  the  potato-rot :  but,  if  we  do  not 
happen  to  have  such  kind  of  weather  at  the  peculiar  stage  of 
growth  of  the  potato,  we  do  not  have  the  potato-rot  at  the 
early  season;  but  it  may  come  later,  and  affect  the  later 
growth  of  potatoes,  depending  upon  the  condition  of  the 
growth  of  the  potato-vines  and  this  peculiar  kind  of  weather. 
We  have  another  fungus  that  troubles  our  farmers  very 
much  who  are  in  the  habit  of  raising  onions.  It  is  called, 
among  farmers,  "smut."  This  operates  quite  differently 
from  the  potato-fungus,  that  affects  the  potato,  and  causes  it 
to  rot.  The  spores  of  the  onion-smut  will  infect  the  whole 
soil  of  the  onion-field.  It  is  very  rapid  in  its  propagation ; 
and  we  find  sometimes  the  land  infected  with  what  we  call 
the  "  onion-smut."  There  is  no  remedy  for  it  that  I  know  of, 
except  to  refrain  from  raising  onions  on  that  land  for  three 
or  four  years,  for  this  fungus  will  remain  in  the  ground  cer- 
tainly two  years,  and  very  likely  three ;  and  it  is  carried 
from  field  to  field  by  the  implements  that  may  be  used.  The 
ploughs,  harrows,  rollers,  and  drags  that  are  used  on  the  onion- 
field,  are  impregnated  with  the  spores  of  the  onion-smut,  and 
it  is  transmitted  from  field  to  field  in  that  way.  It  is  wonderful 
how  long  the  spores,  or  seed,  will  retain  their  virtue,  —  three 
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or  four  years,  as  I  have  said.  The  only  remedy  I  know  of 
is  to  discontinue  raising  onions  on  that  land,  and  take  another 
piece. 

In  regard  to  the  fungus  that  affects  the  hot-beds  in  which 
lettuce,  &c.,  are  grown,  I  will  say,  in  the  outset,  that  I  have 
had  very  little  experience  with  hot-beds ;  but  I  should  judge, 
from  what  I  have  observed  of  fungus-growth  and  the  propa- 
gation of  its  seed  in  the  case  of  the  potato,  that  the  cause  of 
fungus  in  hot-beds  is  too  much  moisture,  with  too  little  ven- 
tilation. But  I  ought  not  and  do  not  undertake  to  instruct 
these  gardeners  in  the  management  of  their  hot-beds,  because 
they  have  had  very  much  more  experience  than  I  have.  It 
is  simply  suggested  to  my  mind,  knowing  the  conditions 
under  which  the  fungus-growth  affects  the  potato,  and  pro- 
duces the  potato-rot,  that  similar  conditions,  which  might 
and  probably  would  be  found  in  hot-beds,  would  be  just  the 
conditions  for  the  propagation  and  support  of  the  fungus  that 
affects  lettuce  and  similar  plants. 

The  gentleman  who  favored  us  with  the  very  valuable  and 
instructive  paper  on  market-gardening,  in  mentioning  the 
implements  used,  spoke  of  the  roller.  I  have  no  doubt  he 
finds  it  a  great  advantage ;  and  I  judge,  from  what  he  says, 
that  it  supersedes  the  necessity  of  the  use  of  the  garden-rake 
in  the  preparation  of  the  ground  for  garden-crops.  Many  of 
the  farmers  in  Essex  (bounty  use,  instead  of  the  roller,  a 
drag.  I  described  that  drag  at  the  meeting  a  year  ago  quite 
fully.  As  far  as  my  own  experience  and  observation  are 
concerned,  it  does  better  work  than  the  roller,  from  the  fact 
that  the  roller,  if  the  ground  is  lumpy,  will  oftentimes  press 
the  lumps  into  the  ground  without  crushing  them ;  and  the 
drag,  on  the  contrary,  grinds  the  lumps  all  up,  and  com- 
pletely pulverizes  the  surface:  therefore  it  has  been  the 
practice  of  our  farmers  in  Essex  County  to  use  the  drag  in 
preference  to  the  roller  for  a  good  many  years.  I  find  it  one 
of  the  most  important  implements  I  hav^  on  the  farm.  I  do 
my  first  hoeing  of  potatoes,  corn,  pease,  and  almost  every 
crop,  except  the  finer  garden-crops,  with  the  drag.  Just 
before  those  plants  are  ready  to  break  the  ground,  the  weeds 
have  made  their  appearance  on  the  surface,  and,  by  going 
over  th.e  field  with  the  drag,  it  just  breaks  the  crust,  and 
kills  every  weed  that  has  started,  and  does  not  affect  or 
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interfere  with  the  coming  crop  that  is  not  up ;  so  that,  in  that 
way,  the  first  growth  of  weeds  is  destroyed  with  very  little 
trouble.  You  can  go  over  an  acre  of  ground  with  a  dr^ 
which  will  drag  a  space  eight  feet  wide  in  a  very  short  time  ; 
and  it  does  perfect  work,  and  leaves  the  ground  in  very  nice 
condition  for  the  coming  up  of  the  crop  that  is  to  follow. 

I  did  not  intend  to  take  the  time  of  this  meeting.  I  know 
there  are  men  here  of  very  great  experience  and  wisdom  in 
the  growing  of  these  crops.  I  wish  they  would  tell  us  the 
facts  that  they  know.  We  farmers  generally,  in  our  expe- 
rience, get  hold  of  something  that  our  neighbor  does  not ; 
and  some  of  us,  perhaps,  keep  it  to  ourselves,  while  others 
are  very  willing  to  enlighten  their  neighbors.  Now,  at  this 
meeting,  if  any  of  my  brother-farmers  have  got  something 
that  they  have  found  out,  although  it  may  be  worth  dollars 
to  them,  I  hope  they  will  let  us  have  it. 

Mr.  MxjBRAY.  I  would  like  to  inquire  if  the  gentleman 
ever  tried  air-slacked  lime  to  destroy  smut  on  the  onion-crop. 
I  have  tried  it  "myself,  and  have  always  been  very  successful, 
putting  on  a  good  coating  of  air-slacked  lime  before  the 
onion-seed  was  sown.  I  have  seen  it  done  even  as  long  ago 
as  when  I  was  a  boy. 

Mr.  Ware,    I  have  had  no  experience  in  that  particular. 

Mr.  Hill  of  Arlington.  I  heard  Mr.  Ware's  lecture  last 
winter,  when  he  made  the  same  statement  that  he  \ias  made 
to-day,  —  that  it  was  not  safe  to  undertake  to  raise  onions 
upon  a  field  where  the  smut  had  made  its  appearance.  I  had 
one  comer  of  a  large  onion-field  that  was  infected  with  smut 
last  year ;  and,  on  listening  to  him,  I  thought  I  could  not 
raise  any  onions  there.  But  I  put  in  the  seed  this  year,  and 
I  did  not  see  one  leaf  that  showed  any  symptom  or  sign  of 
smut.  I  had  as  good  an  onion-crop  as  I  ever  had.  I  think 
it  must  be  something  peculiar  to  him.  I  supposed  I  should 
have  no  success  the  present  season ;  but  I  had  a  good  crop 
where  it  was  almost  a  perfect  failure  the  year  before  on 
account  of  the  smut. 

In  regard  to  mildew  on  lettuce :  I  do  not  think  that  is 
accounted  for  by  the  condition  of  the  weather.  We  used  to 
go  through  the  same  kind  of  seasons  when  we  raised  lettuce 
years  ago  as  we  do  now,  and  I  think  we  used  to  cultivate  it 
in  the  same  way ;  and  for  years  I  never  saw  any  signs  of 
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mildew.  I  do  not  think  that  the  changes  of  weather  have 
any  thing  to  do  with  the  potato-rot.  We  must  have  had 
the  same  peculiarities  of  climate  and  weather  that  we  have 
now,  as  long  ago  as  when  I  was  a  boy,  when  the  potato-rot 
was  unknown.  I  think  the  gentleman  is  entirely  wrong  in 
his  theory. 

Mr.  Wbthbrbll  of  Boston.  I  rise  to  ask  a  question  of 
Mr.  Ware  touching  the  potato-rot ;  and  I  wish  to  give  a  fact 
on  which  I  predicate  the  inquiry.  A  farmer  in  Hadley  told 
me  that  he  raised  a  crop  of  potatoes  in  this  wise  :  one  half 
the  field  was  manured  with  barnyard-manure,  and  the  other 
half  with  the  stems  of  tobacco,  cut  up,  and  used  as  manure 
in  the  hill ;  and  the  part  where  he  used  the  manure  rotted 
badly,  while  the  part  where  he  used  the  tobacco-stems  did 
not  rot  at  all :  and,  inasmuch  as  the  same  atmosphere  over- 
hung both  sides  of  the  field  alike,  if  it  was  filled  with  spores, 
as  we  are  told,  why  did  not  the  spores  affect  the  crop  where 
the  tobacco  was  used,  as  well  as  the  crop  where  the  barnyard- 
manure  was  used?  And,  furthermore,  I  woiild  ask  the 
gentleman  whence  come  those  spores  that  he  speaks  of,  that 
float  in  the  atmosphere. 

Mr.  Wabe.  In  the  first  place,  I  will  suggest  an  answer 
to  Mr.  Hill.  I  know  that,  a  number  of  years  ago,  the  potato- 
rot  was  not  known  in  this  country.  The  probability  is,  that 
the  variety  of  fungus  that  produces  the  potato-rot  had  not 
then  been  introduced  into  this  coxmtry.  It  is  a  vegetable 
growth ;  and  there  are  a  number  of  varieties  of  fungi,  and 
that  peculiar  variety  which  produces  the  potato-rot  very 
likely  had  not  been  introduced  into  this  country  at  that  time. 
With  regard  to  the  crop  of  potatoes,  where  one  part  was 
planted  with  tobacco,  and  the  other  with  manure,  I  would 
like  to  know  if  the  gentleman  knows  that  both  parts  of  the 
field  came  forward  alike.  Did  the  manure  force  the  crop 
along  a  little  more  rapidly  than  the  tobacco-stems,  or  did  the 
tobacco-stems  force  the  crop  to  come  forward  a  little  before 
the  manured  part?  If  there  was  any  difference  in  either 
coming  forward,  when  that  part  of  the  crop  that  was  manured 
with  barnyard-manure  was  in  just  the  right  condition,  prob- 
ably we  had  the  kind  of  weather  that  was  particularly  adapted 
to  the  propagation  of  the  spores  that  produce  the  potato-rot. 
If  that  was  not  the  case,  I  can  only  say  that  I  suppose  tobacco 
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is  just  as  repugnant  to  the  spores  of  the  potato-rot  as  it  is 
to  me. 

Mr.  Wetherell.  I  have  only  to  say,  in  reply,  that  both 
parts  of  the  field  were  just  about  an  even  thing  in  their 
growth ;  so  that  I  do  not  think  there  is  any  force  in  that  sug- 
gestion. 

Mr.  W.  C.  Strong  of  Brighton.  I  rise,  not  because  I  pre- 
tend to  know  much  about  mildew ;  but  I  wish  to  express  my 
pleasure  that  Professor  Farlow  is  to  lecture  on  this  subject. 
I  believe  that  he  will  be  able  to  give  us  a  good  deal  of  infor- 
mation, and  that  the  members  of  this  Board  will  profit  very- 
much  indeed,  if  they  will  remain  to  hear  that  lecture.  I 
think,  after  hearing  that  lecture,  they  will  doubtless  have 
different  opinions  in  regard  to  the  potato-rot,  and  upon  this 
subject  generally.  I  think  it  is  one  of  the  most  important 
subjects  that  is  now  arresting  attention.  I  think  that  mil- 
dew, or  fungus-growth,  is  very  much  more  extensive  than 
we  have  any  idea  of.  It  is  not  limited  to  the  potato ;  it  is  not 
limited  to  the  lettuce  and  onion,  and  the  other  things  that 
have  been  alluded  to  this  afternoon ;  but  it  extends  through- 
out the  whole  vegetable  kingdom.  We  shall  find  that  our 
forest-trees  are  being  injured  year  by  year  by  fungi.  I  have 
no  doubt  whatever,  notwithstanding  what  has  been  said,  that 
the  potato-disease  is  caused  by  a  fungus,  and  that  the  blight 
or  rot  of  the  potato  comes  from  the  same  cause.  I  think 
that  Professor  Farlow  has  made  it  clear  almost  to  demonstra- 
tion that  the  two  are  connected,  and  are  caused  by  parasitic 
growth.  The  more  recent  investigations,  in  regard  not  merely 
to  the  vegetable  kingdom,  but  to  the  animal  kingdom,  show 
that  fungi  are  the  cause  of  disease  and  death,  not  only  in  the 
vegetable,  but  in  the  animal  kingdom.  The  germ-theory  of 
disease  has  now  become  an  accepted  theory ;  and  we  are  in- 
clined to  believe  that  most  of  the  contagious  diseases  to 
which  humanity  is  exposed  are  caused  by  fungus,  vegetable 
growths. 
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fiingus  upon  the  leaves,  and  destroy  it  completely.  I  believe 
that  experiments  have  proved  that  the  use  of  sulphur  is  one 
of  the  best  remedies  that  can  be  devised.  In  the  open  vine- 
yard, it  is  well  known  that  dusting  the  foliage  with  sulphur, 
or  syringing  the  foliage  with  diluted  sulphur-water,  sulphur 
dissolved  by  means  of  quicklime,  is  a  remedy.  I  think,  in 
various  instances,  sulphur  is  one  of  the  very  best  remedies. 
In  the  propagating-bed,  when  the  sand  becomes  impregnated 
with  the  spores  of  fungus,  it  is  a  good  plan  to  dry  the  sand 
thoroughly,  to  bake  it,  and  so  exterminate  all  the  seeds  of 
this  minute  vegetable  growth.  If  we  had  instruments  by 
which  we  could  examine  more  carefully,  we  should  find  that 
our  vegetables  and  our  plants  are  infested  with  fungus-growth 
oftentimes  when  we  suppose  they  are  perfectly  healthy.  I 
was  surprised  this  year  to  notice  upon  the  leaves  of  a  pear- 
tree,  apparently  perfectly  healthy,  the  minutest  fungus- 
growth,  developing  rapidly,  and  probably  causing,  very  soon 
after,  the  blight  with  which  we  are  all  familiar.  I  would  not 
say  "  very  soon  after."  I  think  it  may  exist  a  considerable 
time  before  we  are  aware  of  it.  I  know  that  this  growth  is 
upon  our  coniferous  plants,  as  well  as  upon  our  broad-leaved 
plants. 

Before  I  sit  down,  I  again  wish  to  urge  the  members  of 
this  Board  to  be  present  at  the  lecture  of  Professor  Farlow. 
I  have  no  knowledge  of  what  his  theme  will  be ;  but  I  am 
sure  that  it  will  be  a  profitable  one,  because  I  am  very  confi- 
dent he  is  one  of  the  most  promising  scientific  men  of  the 
country,  and  I  think  he  will,  at  the  present  time,  rank  among 
the  very  foremost  observers  of  the  world. 

Question.  The  gentleman  speaks  of  dissolving  sulphur 
with  quicklime.  It  strikes  me  that  must  be  a  very  good 
thing,  and  I  would  like  to  ask  him  what  proportions  he  uses. 

Mr.  Stbong.  I  am  sorry  that  I  am  not  able  to  state  the 
exact  proportions.  I  usually  take  a  peck  of  quicklime,  vrith 
from  one  to  two  pounds  of  sulphur.  That  will  give  a  very 
strong  solution  of  sulphur,  which  is  diluted  by  a  considerable 
quantity  of  water.  I  am  sorry  I  am  not  able  to  give  the  pro- 
portions. I  do  it  by  my  eye,  and  judge  of  the  strength.  It 
is  possible  to  bum  the  foliage  with  a  very  strong  solution  of 
sulphur :  and  yet  I  have  never  found  any  difficulty.  It  is  a 
very. inexpensive  remedy.    I  have  used  it  freely  in  the  open 
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vineyard,  syringing  an  acre  of  vines  with  tins  solution,  and 
have  found  it  produce  a  most  important  effect,  though,  of 
course,  the  seeds  are  propagated  with  wonderful  rapidity, 
and  in  favorable  weather  the  mildew  is  continued,  and  it 
will  be  necessary  to  make  repeated  applications ;  and,  even 
then,  I  do  not  say  it  is  a  sovereign  remedy. 

Mr.  MuKEAY.  In  regard  to  the  preparation  of  sulphur 
with  lime :  I  have  used  it  for  a  great  many  years,  more  than 
forty  years,  at  least ;  and  I  will  state  to  the  gentleman  exactly 
how  I  have  always  prepared  it.  I  take  about  half  a  peck  of 
flour  of  sulphur ;  then  I  go  and  get  quite  a  large  lump  of 
lime,  a  solid  lump,  probably  as  much  as  would  go  into  a  half- 
peck  measure.  Without  breaking  it  at  all,  I  lay  that  in  the 
centre  of  the  bottom  of  a  tub  that  I  always  keep  for  that 
purpose.  I  then  take  half  a  peck  of  sulphur,  and  lay  it 
exactly  over  the  lime,  covering  it  all  up.  I  then  pour  a  pail 
of  boiling  water  gently  over  the  sulphur  and  lime,  and  it 
immediately  begins  to  boil.  I  keep  doing  that  until  I  have 
used  three  paUs  of  boiling  water ;  and  the  moment  the  third 
pail  is  put  on,  I  commence  stirring  it  with  a  stick,  and  con- 
tinue stirring  it  until  every  thing  is  completely  dissolved, 
and  nothing  is  to  be  seen  on  the  surface  but  the  clear  liquid. 
Then,  after  it  has  cooled,  I  always  strain  the  liquid,  and  put 
it  in  either  a  glass  or  stone  jug,  —  glass  is  decidedly  the  best, 
—  and  cork  it  tight.  When  I  want  to  use  it  upon  grape- 
vines in  the  house,  when  there  is  an  appearance  of  mildew,  I 
take  about  half  a  pint  of  that  clear  liquid,  and  put  it  into  a 
common  water-pail  of  water,  and  syringe  the  vines  with  that ; 
and,  as  Mr.  Strong  says,  I  will  guarantee  a  perfect  cure  for 
mildew.  It  immediately  vanishes.  It  is  a  very  simple 
thing ;  but  very  few  people  seem  to  understand  how  to  pre- 
pare it.  I  have  prepared  it  so  often,  that  I  feel  perfectly 
capable  of  giving  an  explanation  to  any  gentleman  here  who 
has  never  used  it.  I  have  kept  it  several  years,  and  it  was 
just  as  good  at  the  end  of  four  or  five  years  as  it  was  the  first 
year. 

Question.  I  have  been  very  much  pleased  with  the 
answer,  and  I  would  like  to  ask  another  question.  This 
year,  and  every  year,  my  cabbages  have  been  covered  with  a 
sort  of  bluish-colored  insect.  I  would  like  to  know  whether 
this  liquid  would  be  a  remedy  for  that  trouble.     It  looks 
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very  much  like  blue  mildew ;  but  it  is  a  little  insect,  some- 
times called  a  louse. 

Mr.  Stbong.  I  think  the  two  things  are  as  wide  apart 
as  the  vegetable  and  animal  kingdoms.  I  do  not  think  there 
is  any  relation  between  the  fungus  of  vegetable  growth  and 
animal  growth.  I  have  no  reason  to  suppose  that  sulphur 
would  be  injurious  to  the  animal  growth,  though  it  may  be 
fatal  to  the  lower  forms  of  vegetable  growth.  I  know  it  is 
fatal  to  the  higher  forms  of  vegetable  growth,  when  it  is 
applied  in  the  form  of  strong  sulphuric  acid ;  and  a  very 
weak  solution  of  sulphur  is  destructive  to  very  low  forms  of 
vegetable  growth ;  but  I  am  not  aware  that  it  is  so  to  animal 
growth. 

Mr.  Ware.  I  judge,  from  what  the  gentleman  says,  that 
the  cabbages  he  alludes  to  are  infested  by  what  farmers  call 
**  lice."  They  are  what  we  call  the  "  large  aphis."  A  strong 
S9lution  of  salt  sprinkled  over  the  plants  will  remove  them. 
It  is  some  trouble  to  do  it ;  but  I  believe  it  is  a  remedy. 

The  Chairman.  We  have  here  a  gentleman  from  Ar- 
lington, Mr.  Rawson,  who  has  the  reputation  of  being  one  of 
the  best  market-gardeners  in  that  town.  Perhaps  he  can 
give  us  some  information  on  this  subject. 

Mr.  Rawson  of  Arlington.  I  am  not  very  old  in  the 
business ;  but  I  was  brought  up  in  it,  and  I  do  not  know  any 
business  except  the  vegetable  business.  But  still,  what  infor- 
mation I  could  give  you  in  this  meeting  would  not  be  of 
much  benefit,  perhaps.  I  might  talk  to  each  of  you  individ- 
ually, and  give  you,  perhaps,  a  great  deal  of  information ; 
but  I  cannot  express  myself  before  a  large  audience  as  I 
should  like  to.  Still  some  questions  have  been  asked  which 
I  can  perhaps  answer.  One  is,  "  Does  vegetable  farming  or 
market-gardening  pay  ? "  I  say  it  does ;  that  is,  I  have 
made  it  pay ;  and,  as  long  as  I  have,  I  think  anybody  else 
may.  Another  question  is,  "  Is  it  overdone  ?  "  I  do  not 
think  it  is :  I  do  not  think  it  ever  will  be  overdone.  I  think 
we  can  improve  all  the  time ;  I  do  not  think  any  man  is  too 
old  to  learn  something :  but  still,  as  I  said  before,  I  cannot 
tell  you  any  thing  that  I  think  would  be  of  any  benefit  to 
you  at  this  time. 

Mr.  Strong.    I  would  like  to  ask  him  how  he  makes  it 
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Mr.  Rawson.  In  the  first  place,  I  have  but  one  business. 
In  the  second  place,  I  always  get  up  in  the  morning,  and 
attend  to  my  business.  That  is  one  way  I  have  made  •  it 
pay. 

Mr.  Smith.  And  you  put  some  brains  into  the  work, 
too? 

Mr.  Rawson.  I  put  in  what  little  I  have.  I  have  been 
brought  up  in  the  business :  and,  if  I  cannot  make  it  pay,  it 
is  my  own  fault;  because  I  haven't  brains  enough,  I  sup- 
pose. I  have  not  a  great  deal  of  land,  —  only  twenty-five 
acres.  An  account  of  my  farm  was  published  in  "The 
Massachusetts  Ploughman,"  and  I  suppose  some  of  you  have 
read  it.  I  can  say  that  every  word  in  "  The  Ploughman " 
is  correct,  and  more  too. 

Mr.  John  Fillebrown  of  Arlington.  I  have  used  fer- 
tilizers to  some  extent.  I  have  used  the  Bradley  Fertilizer 
more  tlian  any  other.  Year,  before  last  I  ploughed  about 
three-quarters  of  an  acre  that  had  been  lying  four  years 
without  any  manure,  badly  run  out,  neither  grassed  over  nor 
weeded  over.  I  ploughed  it  about  the  first  of  August, 
rolled  it,  harrowed  it  pretty  thoroughly,  and  put  on  two 
barrels  of  Bradley's  Fertilizer,  —  less  than  four  hundred  and 
fifty  pounds,  —  and  sowed  it  with  white  turnips;  and  I 
would  not  ask  a  better  crop  than  I  got  from  that  piece  of 
land.  At  another  time  I  raised  an  acre  of  white  turnips  on 
a  very  small  quantity  of  guano,  and  it  was  the  best  crop  of 
turnips  that  I  ever  saw  grown:  I  won't  except  any  crop. 
I  don't  know  just  how  much  guano  I  put  on ;  but  it  was  a 
very  small  amount.  I  would  like  to  hear  some  gentleman 
say  something  about  fertilizers.  I  used  this  year  more  than 
a  ton  of  the  Brighton  Fertilizer  upon  celery,  and  I  think  it 
paid  me  very  well  for  using  it.  I  have  used  it  on  cabbages ; 
I  have  used  it  on  cauliflowers ;  and  I  think  it  paid  me  well. 

Mr.  Atwill.  Mr.  Fillebrown  speaks  of  raising  large 
crops  of  turnips  with  fertilizers.  I  claim  that  his  land  is  so 
filled  with  manure,  that,  if  he  did  not  put  on  any  manure  at 
all,  he  would  get  a  splendid  crop  of  flat  turnips.  It  is  my 
opinion,  that  a  man  living  twenty  miles  from  Boston,  who 
should  go  to  raising  general  crops  without  manure  would 
soon  have  to  move  from  his  farm.  If  a  man  has  any  money 
to  invest  in  manures,  I  think  he  had  better  invest  it  in  stable 
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manure.  I  know  there  is  greater  expense  involved  in  han- 
dling stable  manure  than  in  handling  fertilizers;  but  two 
hundred  dollars  will  buy  a  great  deal  of  stable  manure,  and 
it  will  pay  for  the  first  cost  of  it.  Two  hundred  dollars  will 
buy  but  a  very  small  quantity  of  guano  or  any  other  fertilizer 
of  that  kind.  Very  few  of  us  can  afford,  in  my  opinion,  to 
buy  these  fertilizers.  If  we  have  our  ground  filled  with 
manure,  and  wish  to  force  a  crop  very  early,  then  an  appli- 
cation of  a  good  fertilizer  might  be  advisable,  because  the 
crop  could  be  sold  in  the  market  for  a  price  that  would 
warrant  the  outlay.  But  that  is  the  only  way  in  which  I 
can  imagine  these  fertilizers  will  pay  the  common  farmer. 

Mr.  Philbrick,  in  his  remarks,  separated  the  farmers 
that  live  within  six  miles  of  Boston  into  one  class,  and  the 
farmers  that  live  from  seven  to  fifteen  miles  from  Boston, 
into  another  class.  I  happen  to  live  about  fifteen  miles  from 
Boston.  He  stated  that  the  crops  on  farms  from  seven  to 
fifteen  miles  from  Boston  average  about  five  hundred  dollars 
an  acre.  I  live  at  the  limit,  fifteen  miles ;  and  therefore  I 
should  expect  five  hundred  dollars  per  acre.  I  have  not 
received  that  amount ;  and  therefore  I  think  part  of  it  must 
apply  to  those  nearer  Boston,  —  seven  or  eight  or  nine  miles. 

I  will  state  that  the  growth  of  small  cucumbers  for  the 
pickle-business  has  been  as  profitable  to  me  as  any  crop  I 
have  raised;  but  the  day  for  pickles  being  profitable  has 
passed.  Years  ago  we  used  to  get  from  fourteen  cents  to 
twenty  cents  per  hundred.  Twenty  cents  we  considered  an 
extreme  price ;  and  I  never  realized  that  on  a  contract,  except 
one  year.  There  is  something  to  be  made  on  them  at  that 
price.  Now  the  price  has  been  reduced  to  about  a  minimum 
of  ten  or  eleven  cents  a  hundred.  The  expense  of  raising 
them  is  much  less ;  but  it  leaves  very  little,  if  any,  margin 
for  the  farmer. 

I  would  like  to  ask  one  question  in  regard  to  squash  rais- 
ing. I  have  had  considerable  trouble  in  raising  squashes. 
When  the  squashes  have  formed,  and  sometimes  when  they 
have  grown  as  large  as  one's  head,  the  vines  die.  There 
seems  to  be  no  remedy  for  it.  My  experience  is,  that  the 
only  way  to  prevent  it  is  to  plant  the  crop  late.  When  I 
have  planted  the  seeds  from  the  middle  of  May  to  the  1st 
of  June,  I  have  found  that  my  crop  has  been  a  failure ;  but 
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if  I  wait  until  about  the  middle  of  June,  sometimes  I  have 
had  a  fair  crop. 

Mr.  FiLLEBROWN.  I  think  I  distinctly  stated,  in  regard 
to  the  land  to  which  I  applied  Bradley's  Fertilizer,  that  it 
had  had  no  manure  put  upon  it  for  four  years.  It  was  land 
adjoining  mine,  that  I  hired.  I  have  raised,  I  think,  a  better 
crop  of  cabbage  on  ground  to  which  I  applied  the  fertilizer 
than  where  I  used  horse-manure.  I  first  manured  the  ground 
with  night-soil  spread  on  broadcast,  cultivated  it  in  thor- 
oughly, and  I  then  furrowed  the  ground,  and  on  that  por- 
tion I  put  in  a  lot  of  good  horse-manure  just  drawn  from 
the  stable,  and  on  the  other  portion  of  it,  I  put  the  fertilizer, 
treating  it  all  in  the  same  manner  as  to  cultivation.  I  think 
where  I  put  on  the  fertilizer,  which  did  not  cost  me  more 
than  half  what  the  horse-manure  did,  the  crop  was  equally 
good;  and  sometimes,  when  I  have  looked  at  it,  I  have 
thought  it  was  better.  The  ground  was  staked  off,  so  that  I 
knew  exactly  where  the  fertilizer  went.  I  would  like  to 
hear  some  gentleman  who  has  had  practical  experience  in 
using  fertilizers. 

Mr.  Whittaker  of  Needham.  I  have  noticed  that  a 
number  of  gentlemen  who  have  spoken  have  compared  the 
prices  of  vegetables  now  with  what  they  were  some  years 
ago.  Do  they  refer  to  the  time  when  the  gold  dollar  was 
worth  about  two  dollars  and  a  half  of  paper  currency  ?  If 
they  do,  probably  the  gold  price  of  vegetables  is  about  the 
game  as  it  was  then.  We  must  bear  in  mind  that  every 
thing  has  been  going  down  and  down  in  value.  As  our 
paper  currency  has  appreciated,  other  articles  have  gone 
down.  Market-gardening  has  shared  the  same  fate  as  every 
thing  else.  There  is  not  a  commodity  to-day  that  is  sold, 
that  the  seller  does  not  complain  of  the  lowness  of  the  price. 
Let  us  take  the  prices'now,  compared  with  the  prices  in  1860, 
and  see  how  we  shall  stand  then.  I  should  like  to  have 
some  of  our  friends  who  were  selling  these  vegetables  in 
1860  tell  us  how  the  prices  to-day  compare  with  what  they 
were  then. 

Mr.  Philbrigk.  It  is  time  this  side  of  the  house  called 
upon  the  other.  The  chairman  is  a  practical  farmer.  There 
is  no  man  on  the  Board  who  is  listened  to  with  more  atten- 
tion. I  hope  we  shall  hear  from  him  before  the  close  of  this 
session. 
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The  Chaibman.  I  am  in  market-gardening  only  in  a 
small  way.  I  grow  two  or  three  crops  pretty  largely  for 
market,  —  asparagus,  onions,  cauliflower,  and  a  little  of  some 
other  things,  but  those  more  particularly.  I  grow  them  be- 
cause I  have  been  studying  how  to  grow  some  things,  and  I 
believe  I  can  grow  them  better  than  I  could  some  years  ago. 
I  have  learned  how  to  grow  them  on  my  own  land.  I  could 
not  tell  you  how  to  grow  them  on  your  land,  because  your 
land  is  entirely  different.  I  have  learned  this,  that  while  I 
use  stable-manure,  and  make  that  the  basis  for  growing  these 
crops,  it  is  for  my  interest  to  use  something  else  as  a  special 
manure  in  addition  to  that.  For  instance,  I  had  an  acre  of 
onions,  —  as  good  an  acre  of  onions,  certainly,  as  there  was 
around  in  my  section,  —  the  best  I  ever  grew,  although  I 
have  grown  good  crops  of  onions  uniformly  for  the  last  few 
years ;  but  I  suppose  that  Mr.  Hill  or  Mr.  Rawson,  if  I  had 
told  them,  before  this  meeting,  that  I  sowed  nine  pounds  of 
onion-seed  to  the  acre,  would  have  said  that  I  should  have 
had  nothing  but  small  onions.  I  rather  thought  so  myself. 
It  was  an  accident  that  I  came  to  sow  them  in  that  way.  I 
lent  my  seed-sower  to  a  neighbor,  and,  after  he  returned  it,  I 
used  it ;  and,  when  I  had  sowed  about  a  quarter  of  an  acre, 
I  found  the  seed  was  going  out  pretty  fast,  and,  upon  exam- 
ining the  machine,  I  found  that  some  person  had  reamed 
out  the  tin  with  a  jack-knife,  instead  of  changing  the  tin.  I 
felt  very  much  like  making  some  hard  remarks ;  but  I  sup- 
pressed those  as  well  as  I  could,  because  there  was  no  one 
around  to  hear,  and  there  was  no  use  in  making  any  fuss. 
I  went  to  work  and  changed  the  tin ;  but  still  I  was  thrown 
out  90,  that  I  did  not  know  how  to  regulate  the  machine  as 
I  wanted  to ;  and,  when  I  got  through,  I  found  there  were 
nine  pounds  of  onion-seed  on  the  acre,  when  five  was  all  I 
wanted.  The  seed  was  good :  it  all  came  up,  and  looked  as 
though  it  was  thick  enough  for  onion-sets.  We  weeded  it 
once,  and,  when  we  came  to  weed  it  the  second  time,  I  said 
to  my  son,  "  I  guess  we  shall  have  to  thin  these  onions."  I 
tried  it  about  ten  feet,  and  found  there  was  work  in  it,  and 
said,  "  I  guess  we  will  let  the  onions  go.  I  think  I  have  got 
enough  manure  under  them  to  lift  them  out,  if  there  are 
nine  pounds  of  seed  on  the  acre."  When  I  harvested  them, 
I  found  there  were  two,  three,  or  four  onions  piled  on  top  of 
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each  other ;  and,  instead  of  being  small,  they  were  larger  than 
I  should  suppose  anybody  would  want  for  market,  although 
the  large  onions  will  sell  best,  after  all,  though  they  are  not 
80  good.  One  of  my  neighbors  directly  across  the  ditch,  on 
the  same  sort  of  land,  sowing  his  onions  the  same  day,  and 
applying  the  Stockbridge  Fertilizer  to  his  field,  which  I  did 
not,  did  not  get  a  quarter  as  many  as  I  did ;  and  his  were  all 
small.  I  could  account  for  it  in  no  other  way  except  by  the 
special  fertilizer  that  I  applied  for  onions.  There  were  some 
eight  hundred  bushels.  Of  course,  Mr.  Ware  would  say  it 
was  only  an  ordinary  crop  of  onions  down  in  his  section. 
There  were  some  rows  saved  for  celery,  which  was  not  good 
for  much.  It  was  pretty  good  the  Ist  of  July ;  but  the  1st 
of  September  it  was  not  so  good.  I  was  only  sorry  that  I 
did  not  sow  onions  on  the  whole  field,  because  I  have  no 
doubt  that  the  onions  grown  on  the  same  ground  would  have 
netted  me  much  more  than  the  celery  did. 

Question.  Will  you  tell  us  what  that  special  fertilizer 
was  that  you  used  ? 

The  Chairman.    I  used  sulphate  of  potash. 

Question.    In  what  method  ? 

The  Chairman.  It  did  not  come  along  quick  enough,  so 
that  I  could  put  it  on  when  I  prepared  the  ground:  so  I 
sowed  it  immediately  on  the  top  of  the  ground. 

Question.    No  harrowing  in  at  all  ? 

The  Chairman.    No  harrowing  in  at  all. 

Question.    What  quantity  ? 

The  Chairman.  One  thousand  pounds  to  the  acre.  I 
have  learned  better  than  to  expect  to  raise  a  large  crop  on 
nothing.     I  can't  do  it. 

Question.  What  amount  of  seed  did  your  neighbor 
use? 

The  Chairman.  He  sowed  the  same  kind  of  seed.  I 
got  the  seed  for  him.  His  was  sown  too  thick,  but  not  so 
thick  as  the  first  of  mine.  The  first  quarter  of  an  acre  of 
mine  was  a  good  deal  thicker  than  the  rest.  I  suppose,  if  I 
had  not  put  on  the  potash,  I  should  have  had  small  onions. 
I  suppose  every  market-gardener,  and  every  farmer,  knows 
that  there  is  no  better  fertilizer  for  onions  than  wood-ashes. 
Well,  it  is  simply  the  potash  that  is  the  important  thing  for 
the  onions :  therefore,  as  I  said  before,  I  endeavor  to  supply 
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plenty  of  manure  to  start  with,  and  then  a  sufficient  quan- 
tity of  the  fertilizer  adapted  to  the  special  crop  that  I  am 
going  to  grow;  and  the  question  as  to  what  fertilizer  is 
adapted  to  the  crop  must  depend,  I  think,  upon  the  farmer 
himself,  Kjiowing  his  land,  and  following  what  Professor 
Goessmann  and  the  chemists  tell  us  of  the  wants  of  the  dif- 
ferent crops,  he  must  judge  of  that  himself,  and  buy  those 
fertilizers  in  a  crude  form,  use  them,  and  find  his  own 
brains.  I  do  not  know  any  other  way.  No  man  can  do  it 
for  him.  I  do  not  believe  you  could  have  it  done  even  by 
Professor  Goessmann,  who  is,  perhaps,  the  most  talented 
chemist,  certainly  in  the  agricultural  way,  that  there  is  ia 
Massachusetts,  to  say  the  least. 

Question.  Are  you  able  to  tell  us  whether  you  made 
any  money  on  those  potatoes  that  you  carried  into  Boston, 
and  sold  at  seventy-five  cents  a  barrel  ? 

The  Chairman.  I  got  as  much  as  anybody  did.  I 
found  other  persons  did  not  get  as  much  as  I  did,  and  went 
home  perfectly  satisfied. 

Question.    Did  you  make  any  money  out  of  it  ? 

The  Chairman.    I  did  not. 

Question.  Did  you  make  any  money  on  the  butter  you 
sold  for  twelve  or  thirteen  cents  a  pound  ? 

The  Chairman.    No  ;  but  I  had  to  take  it. 

Question.  But  you  laid  the  foundation  for  making 
money  ? 

The  Chairman,  It  taught  me  better  than  to  sell  in  that 
way. 

Mr.  COOLIDGE.  There  is  one  thing  I  wanted  to  ask  dur- 
ing this  discussion,  when  the  gentlemen  were  talking  about 
mildew  on  spinach  and  other  crops.  I  have  been  afflicted 
severely  the  last  two  or  three  years  with  a  disease  among  my 
spinach,  very  much  resembling,  in  my  judgment,  the  mildew 
on  lettuce,  although  I  can  discover  nothing  that  looks  like 
mildew.  I  have  got  a  great  deal  of  spinach  sown,  and  that 
which  i  sowed  earliest,  with  the  intent  of  cutting  and  har- 
vesting it  for  winter  use,  looks  as  it  will  sometimes  in  the 
spring  of  the  year,  only  a  good  deal  whiter.  Three-quarters 
of  it,  I  think,  is  dead,  to  all  appearance.  It  commences  to 
turn  yellow  after  it  gets  through  its  growth ;  and  the  trouble 
increases  on  the  early-grown   spinach  until  it   is   entirely 
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destroyed.  I  have  got  from  half  to  three-quarters  of  an  acre 
that  is  worthless,  apparently,  that  I  intended  to  harvest  for 
winter-marketing.  Supposing,  at  one  time,  that  the  diffi- 
culty could  be  obviated  by  sowing  later,  I  tried  the  experi- 
ment ;  but  I  find  the  same  trouble  on  the  spinach  that  is 
barely  up.  If  any  gentleman  will  tell  me  what  it  is,  and 
what  will  prevent  it,  it  would  gratify  me  very  much. 

As  to  instructing  anybody,  I  am  in  the  same  condition  as 
Mr.  Rawson.  I  cannot  tell  any  such  story  as  that  in  the 
"Ploughman,"  about  my  farm;  but  I  have  one  satisfac- 
tion,—  when  we  get  together  Thanksgiving-day  evening, 
there  is  a  good  crop  in  the  house.  I  have  got  that,  and,  if 
it  is  worth  nothing  to  anybody  else,  it  is  worth  very  much 
to  me. 

Dr.  Wakefield.  I  have  had  some  experience  in  years 
past ;  and  I  gave  the  result  last  year  of  some  considerable 
nimiber  of  experiments  made  on  roots  with  different  kinds 
of  fertilizers  compared  -with  barnyard-manure. 

I  have  satisfied  myself  on  this  point,  from  my  experience  in 
years  gone  by,  —  that  every  farmer  should  husband  his  barn- 
yard-manure, and  make,  from  every  possible  source  that  he 
can,  additions  to  his  manure-heap.  He  should  not  lose  any 
thing  because  fertilizers  are  cheap,  or  because  he  can  hasten 
a  crop,  and  bring  it  to  maturity  by  them  alone.  I  believe  ex- 
perience has  taught  me  this,  —  that,  having  saved  and  utilized 
all  his  manure,  any  farmer  can  use  fertilizers  to  advantage. 
I  have  no  doubt,  indeed  I  know  from  experience,  that  many 
of  these  fertilizers  do  not  possess  the  properties  which  they 
are  stated  to  possess,  and  they  are  failures;  but  I  believe 
that  the  principle  enunciated  by  the  professor  at  Amherst  is 
a  correct  one,  —  that  each  crop  takes  out  from  the  land  certain 
ingredients,  and  that  those  have  to  be  furnished,  if  they  are 
not  in  the  land.  Soils  contain  a  ceii;ain  amount  of  the  in- 
gredients which  every  crop  takes  up ;  but,  if  the  land  has 
not  enough  of  them,  —  and  no  land  within  my  knowledge  has 
enough  of  them  to  last  forever,  the  prairie-lands  of  the 
West,  or  the  .rich  bottom-lands  of  Massachusetts,  will  not 
stand  cropping  forever,  —  they  must  be  supplied  by  man  or 
nature.  Take  the  wheat-lands  of  New  York,  which,  when  I 
was  a  boy,  produced  much  larger  crops  than  they  do  now ; 
take  the  tobacco-lands  of  Virginia,  which,  years  ago,  pro- 
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duced  that  crop  in  exuberance,  but  which  have  now  run 
out,  —  the  crops  grown  on  those  lands  have  taken  from  them 
more  of  the  special  materials  usedT^y  the  crops  than  has  been 
returned,  or  than  Nature  has  furnished.  That  is  the  way 
with  the  crops  here  in  Massachusetts.  Massachusetts  has 
not  a  soil  which  will  bear  cropping  for  any  length  of  time 
without  putting  any  thing  on,  and  whatever  is  taken  out 
should  be  annually  restored.  Now,  Professor  Stockbridge  has 
shown  us,  by  chemical  analysis,  that  certain  plants  take  out 
•  certain  things.  Barnyard-manure  we  all  know  from  experi- 
ence, and  it  has  been  taught  us  from  our  earliest  boyhood,  will 
produce  any  crop,  almost.  If  you  have  enough  of  that,  you 
can  use  it,  and  add  to  it,  as  Capt.  Moore  does,  a  special  fer- 
tilizer ;  so  that,  if  you  get  your  onion-seed  three  or  four  deep, 
it  will  throw  them  all  up  as  big  as  your  fist,  one  on  the  top 
of  the  other.  If  that  nine  pounds  of  seed  had  not  found  any 
more  manure  underneath  it  than  most  of  us  usually  put  in 
the  ground,  he  would  have  had  a  crop  of  small  onions ;  but 
he  knew,  having  begun  with  selling  butter  at  twelve  cents  a 
pound,  that  he  had  got  to  do  something  better  than  that. 
He  has  learned  that.  There  is  the  great  advantage  of  spe- 
cial fertilizers.  I  believe  that  every  farmer  can  take  his 
barnyard-manure,  and  then,  if  he  wants  a  larger  crop,  he  can 
afford  to  buy  a  fertilizer  which  contains  those  properties 
which  the  crop  requires,  and  which  are  constantly  consumed, 
from  year  to  year,  and  can  thus  make  it  pay. 

In  the  experiments  I  made  last  year,  comparing  the  crops 
produced  by  barnyard-manure  with  those  produced  by  the 
Stockbridge  Fertilizer,  —  such  crops  as  onions,  beets,  man- 
gels, corn,  and  potatoes,  —  the  advantage  was  always  on 
the  side  of  the  fertilizer,  with  one  single  exception.  I  can- 
not state  the  figures  here ;  but  you  have  them  in  the  Report 
of  last  year.  The  advantage  in  regard  to  price  and  in  regard 
to  the  amount  of  crop  was,  with  one  exception,  in  favor  of 
the  fertilizer.  I  did  not  try  the  experiment  year  after  year, 
so  as  to  know  whether  the  effect  of  the  fertilizer  will  con- 
tinue. It  was  asserted  last  year  at  these  meetings,  that  the 
corn-crop  where  this  Stockbridge  Fertilizer  had  been  put  in 
increased  from  year  to  year.  I  believed  that  was  established 
as  a  fact.  I  thought  there  was  evidence  enough  to  convince 
me  that  that  was  true.    Now  I  learn  that  this  year  it  has  not 
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come  up  to  that.  I  do  not  know  that  it  is  a  fact ;  but  I  have 
been  told  that  the  Sturtevants  over  in  Framingham  have 
failed  in  their  crop  of  corn  planted  thb  year  with  the  fertil- 
izer. If  that  is  a  fact,  every  farmer  in  Massachusetts  would 
like  to  know  it.  I  supposed  it  was  settled  that  we  could  use 
the  fertilizer  year  after  year,  and  the  land  would  not  deteri- 
orate any  more  than  it  will  if  barnyard-manure  is  used  in 
BufiScient  quantities  to  produce  a  good  crop. 

I  was  satisfied  from  the  experience  I  had  had,  and  from 
the  experiments  which  had  been  reported  at  this  Board  from 
year  to  year  by  Professor  Stockbridge  and  others,  —  and  it 
was  tried  last  year  on  thousands  of  acres,  —  that  it  could  be 
used  as  well  as  barnyard-manure.  Now,  if  it  has  proved  a 
failure  this  year,  so  that  the  general  principle  which  I  had 
supposed  to  be  established  will  not  apply,  we  all  want  to 
know  it.  If  anybody  else  has  compared  barnyard-manure 
with  the  special  fertilizer  this  year,  —  whether  the  result  co- 
incides with  my  experiments,  or  goes  counter  to  them,  —  I 
want  to  know  it :  every  one  wants  to  know  it.  What  we 
all  want  to  get  at  is  the  facts. 

Mr.  Paul  of  Dighton.  I  wish  to  say  one  word  in  regard 
to  the  raising  of  onions.  I  will  say  that  I  have  attended  the 
meetings  of  the  Board  now  for  six  or  seven  years  in  succes- 
sion, and,  if  any  thing  has  struck  me  as  I  have  been  looking 
on,  it  has  been  that  there  is  so  much  difference  of  opinion 
among  farmers  on  every  subject  which  is  brought  up.  I  was 
forcibly  struck  with  that  fact  when  the  statement  was  made 
in  regard  to  the  quantity  of  onion-seed  sown  on  an  acre. 
I  planted  an  onion-field  this  year ;  and,  in  my  ignorance,  I 
did  not  know  that  mice  would  destroy  onion-seed.  The  seed 
I  planted  on  a  part  of  that  field  was  exposed,  and  the  mice 
got  into  them  ;  and  I  think  not  quite  half  as  many  came  up 
on  that  portion  of  the  field  as  on  the  balance.  On  the  whole 
field  I  put  four  pounds  and  a  half ;  and  on  that  portion  of 
the  field  where  not  more  than  one-half  of  the  seed  came  up, 
—  that  is,  about  two  pounds  to  the  acre,  —  there  were  more 
bushels  of  onions  than  on  the  balance  of  the  field,  where  there 
were  four  pounds  to  the  acre. 

I  would  suggest  one  thing  here,  although,  perhaps,  it  is  a 
little  out  of  place,  in  regard  to  those  points  where  we  differ 
BO  much ;  and  it  is  the  same  thing  that  I  heard  Dr.  Nichols 
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caution  the  farmers  about  at  Fall  River.  He  said  there  are 
some  matters  upon  which  farmers  are  agreed :  let  those  rest ; 
do  not  bring  them  up,  and  discuss  them  over  and  over  again. 
The  questions  upon  which  we  differ,  of  course,  we  must  dis- 
cuss in  the  future.  There  are  some  great  questions  in  farm- 
ing which  we  are  all  agreed  upon :  for  instance,  we  agree 
upon  thorough  tillage.  We  agree  also  on  the  fact,  that  a 
generous  application  of  manures  and  fertilizers  in  some  way- 
is  beneficial  to  the  growth  of  crops ;  and  we  agree,  that,  on 
many  kinds  of  soil,  barnyard-manure  is  beneficial.  I  should 
have  said,  in  the  past,  that  it  was  agreed  that  the  potato-rot 
was  a  fungus-growth ;  but  it  seems  we  are  not  quite  agreed 
upon  that. 

I  merely  rose  to  say,  that,  upon  that  particular  field,  I 
raised  six  hundred  bushels  of  onions  to  the  acre,  with  less 
than  two  pounds  of  seed. 

Question.    Have  you  been  troubled  with  smut  ? 

Mr.  Paul.    No,  sir. 

Mr.  Philbbick.  I  have  here  a  scufifle-hoe,  which  differs 
from  a  wheel-hoe  in  that  it  has  a  flat  shield  instead  of  a 
wheel.  This  shield  prevents  it  from  running  too  deep,  very 
much  as  the  wheel  of  a  plough  does.  It  has  a  long  handle ; 
and  a  man  can  go  through  the  rows  of  a  small  crop  as  fast 
as  he  can  walk.  It  has  also  the  additional  advantage  that, 
when  drawn  back,  it  throws  the  weeds  out  better  than  a 
wheel-hoe. 

The  gentleman  upon  my  right  asked  for  information  about 
his  squashes,  which  he  said  troubled  him  after  they  got 
pretty  well  grown.  It  is  possible  that  that  may  have  been 
occasioned  by  the  borer  at  the  root.  That  is  a  thing  with 
which  we  are  very  much  troubled,  and  it  is  very  much- more 
apt  to  affect  squashes  that  are  planted  early  than  those 
planted  late.  I  know  of  no  remedy,  except  that  I  have 
known  some  gardeners  to  cut  out  the  root  which  is  affected 
by  the  borer,  and  depend  entirely  upon  the  roots  that  strike 
down  from  the  branches  of  the  squashes.  In  this  way  they 
have  got  a  partial  crop. 

Question.  Does  Mr.  Philbrick  know  the  origin  of  the 
borer  ? 

Mr.  Philbbick.  I  do  not  understand  any  thing  about 
the  borer :  it  is  one  of  those  things  that  I  hope  Mr.  Farlow 
will  tell  us  about,  or  some  other  gentleman. 
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Question.  Will  you  tell  us  what  to  do  with  the  black 
bug? 

Mr.  Philbbick.  We  put  a  shingle  under  every  hill  at 
night,  and  the  bugs  go  under  the  shingle ;  and  early  in  the 
morning  we  go  round,  and  kill  them  with  our  fingers. 

Mr.  FiLLEBEOWN.  I  have  had  some  experience  in  rais- 
ing squashes ;  and  the  diflficulty  I  have  found  with  squashes 
is,  first  the  yellow  bug ;  and  soon  after  that  we  find  the 
black  bug ;  and,  when  the  weather  becomes  wet,  we  find 
green  lice ;  and  at  the  root,  after  that,  we  find  the  borers. 
They  eat  into  and  destroy  the  vine.  Some  years  ago,  I  dis- 
covered a  fly  that  seemed  to  be  pretty  busy  among  the 
squashes ;  and  I  followed  it  until  I  saw  it  light,  and  saw  it 
lay  an  egg  at  the  root  of  the  plant ;  and  I  soon  found  that 
the  egg  hatched  out  a  maggot,  or  borer,  which  commenced 
to  work  at  the  root.  These  borers  have  increased  very 
much  in  the  last  few  years.  Last  year,  if  I  had  not  attended 
to  them,  I  should  have  had  a  very  small  crop.  I  went  over 
the  field,  and  cut  them  out  with  a  knife.  I  think  I  cut  out 
as  many  as  twenty  from  one  vine,  large  and  small.  Some 
would  not  be  more  than  a  quarter  of  an  inch  long,  and  some 
of  them  were  an  inch  long.  My  boy,  who  worked  with  me, 
said  that  he  cut  twenty  borers  out  of  one  root.  You  will 
find  the  eggs  from  the  root  of  the  vine,  where  it  comes  out 
of  the  ground,  for  three  or  four  feet  all  the  way  along ;  and, 
as  soon  as  they  hatch,  they  commence  to  eat,  just  the  same 
as  a  caterpillar,  and,  if  you  take  them  when  they  are  very 
small,  you  can  kill  them  easily. 

Mr.  PiEBCB.  I  think  I  know  what  the  borer  is ;  but  I 
would  like  to  ask  the  gentleman  if  he  does  not  know  some 
disease  that  affects  squash-vines.  Sometimes,  when  my 
squashes  have  grown  so  that  they  will  weigh  six,  eight,  or 
ten  pounds,  the  leaf  will  wilt  one  day,  come  up  again  at 
night  when  the  dew  comes ;  wilt  again  the  next  day,  and  in 
a  few  days  it  is  quite  dead ;  and,  if  the  groifhd  is  covered 
with  squash-vines,  two-thirds  of  them  will  die,  and  there 
will  be  only  a  very  small  crop.  I  am  very  often  troubled  in 
that  way.  I  don't  know  what  it  is.  It  is  very  easy  to  lay 
it  to  the  borer ;  but  that  is  not  the  thing  which  has  troubled 
me. 

Mr.  FiLLEBBOWN.     I  have  seen  another  insect  which 
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bores  into  the  root.  You  will  find  them  with  their  heads  in 
the  root,  and  their  bodies  out.  I  have  seen  them  a  great 
many  times. 

Mr.  MuBBAY.  About  twenty  years  ago,  when  I  built  my 
house  up  here  on  the  banks  of  Charles  River,  I  planted  a 
number  of  melon  and  cucumber  hills  ;  and  I  found,  to  my 
sorrow,  that  these  black  squash-bugs  were  making  complete 
destruction  of  all  my  vines.  I  commenced  to  kill  them ;  but 
the  smell  made  me  sick.  I  collected  a  lot  of  them,  and 
poured  boiling  water  upon  them,  and  destroyed  them  in 
that  way.  I  put  shingles  down  under  the  vines,  as  Mr. 
Philbrick  suggests ;  but  I  could  not  stand  killing  the  dis- 
gusting insect.  I  thought,  if  I  lived  another  year,  I  would 
try  another  experiment,  which  I  did  live  to  try,  and  very 
successfully.  I  found  that  tobacco  was  veiy  repugnant  to 
these  black  bugs  ;•  and,  when  I  found  they  did  not  like  it,  I 
went  into  Boston,  and  bought  about  a  barrel  of  tobacco-stems 
from  the  cigar-makers,  and  took  a  quantity  of  those  stems, 
and  cut  them  up  with  a  hatchet  upon  a  block,  as  you  would 
cut  up  hay  to  feed  horses ;  and  then  I  collected  it  all  in  a 
basket,  and  went  to  my  melon  and  cucumber  vines,  and 
laid  it  about  two  inches  thick  all  around  my  vines.  I 
watched  the  process  very  closely  to  see  what  would  be  the 
result,  —  whether  those  fellows  loved  tobacco  or  not.  I  never 
had  a  better  crop  of  melons  in  my  life  than  I  had  that  year. 
I  had  no  trouble  whatever  with  the  black  rascal.  He  never 
came  near  me ;  or,  if  he  did,  he  kept  out  of  my  sight.  It  is  a 
very  cheap  experiment.  I  think  I  paid  half  a  cent  a  pound 
for  all  I  wanted,  besides  the  expense  of  bringing  it  up  by 
express. 

Question.  I  would  like  to  inquire  if  there  are  any  here 
who  have  had  any  experience  in  raising  French  turnips  with 
the  Stockbridge  formula  for  turnips.  I  am  a  little  one-horse 
farmer  on  the  sands  of  Cape  Cod,  where  we  raise  turnips.  I 
manured  a  little  piece  with  the  Stockbridge  Fertilizer,  and 
they  grew  very  well,  and  looked  handsome ;  but,  when  I  came 
to  harvest  them  for  market,  I  found  they  were  worthless  as 
a  table  turnip.  They  were  watery,  and  tasted  very  turnipy. 
What  I  wanted  to  inquire  was,  if  there  had  been  any  trouble 
in  manuring  with  the  Stockbridge  Fertilizer  for  turnips.  I 
do  not  know  but  the  trouble  was  with  the  soil ;  but  I  am  in 
doubt,  and  want  information. 
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Mr.  .     I  experimented  a  little   with   the 

Stockbridge  Fertilizer  this  year  on  turnips,  and  I  found  the 
same  difiSculty  as  the  gentleman  who  has  preceded  me. 
They  were  watery,  while  those  sowed  on  manure  were  not. 
The  outward  appearance  of  the  turnips  was  very  much  the 
same.  I  would  like  to  ask  Professor  Goessmann  if  he  can 
give  any  explanation. 

Professor  Goessmann.  The  Stockbridge  Fertilizer  contains 
no  ingredients  injurious  to  plants.  It  contains  the  elements 
essential  to  plant-growth ;  but,  without  knowing  the  oondi- 
tion  of  the  soil  and  the  specific  treatment,  it  is  very  difficult 
to  give  an  opinion  in  regard  to  any  particular  case. 

Mr.  Hastings  of  Framingham.  I  have  a  neighbor  who 
came  from  Arlington,  where  he  had  cultivated  a  small  piece 
of  land  as  a  market-garden  for  a  few  years.  His  land  was 
very  rich ;  and  he  used  nothing  when  he  occupied  it  but  fertil- 
izers of  some  kind,  —  no  barnyard-manure.  His  land  was  in 
excellent  condition  anyway,  without  the  fertilizers.  He . 
moved  out  into  my  neighborhood,  and  took  some  land  that 
was  ordinarily  good  farming-land,  but  had  never  been  manured 
for  gardening.  I  told  him,  when  he  commenced,  that  I  did 
not  believe  he  could  afford  to  buy  that  land  to  raise  vegeta- 
bles on ;  but  he  thought  he  could.  He  had  told  me  how  much 
he  had  raised  in  Arlington  upon  a  certain  piece  of  land.  I 
told  him  I  thought  he  would  find  a  great  deal  of  difference 
between  the  land  where  he  was  and  the  land  in  Arlington. 
He  talked  with  some  of  my  neighbors  who  were  carting  stable- 
manures  about  a  mile  and  a  half,  and  he  says,  ^^  You  are  cart- 
ing eighty-five  per  cent  of  water.  You  might  just  as  well 
throw  that  away,  save  your  team,  labor,  and  expense,  and 
buy  fertilizers."  He  went  on  with  this  market-gardening, 
using  fertilizers  of  some  kind ;  and  he  had  very  poor  success. 
The  next  year  he  got  barnyard-manure  almost  eMirely, — 
bought  it  wherever  he  could,  —  and  raised  better  crops  than 
he  did  the  year  before. 

Three  or  four  vears  ajro,  I  read  so  much  in  the  papers 
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where  I  put  the  Brighton  Fertilizer,  it  was  not  more  than  a 
week  before  I  could  see  quite  a  difference.  The  grass  looked 
greener  than  it  did  anywhere  else.  The  next  year  I  sowed 
some  mangels,  and  dug  in  some  of  this  Brighton  Fertilizer 
with  the  other  manure ;  and  I  got  a  great  crop,  although  I 
did  not  weigh  or  measure  to  see  how  much  there  was.  This 
year  I  planted  some  mangels  on  the  same  ground,  putting  on 
nothing  but  barnyard-manure,  and  the  crop  was  very  much 
poorer  both  in  quantity  and  size ;  so  that  I  think  it  will  be 
a  great  help  when  the  land  is  highly  manured.  I  do  not 
think  it  will  do  much  if  any  good  in  raising  a  crop  of  vege- 
tables or  any  thing  else,  unless  the  land  is  well  manured 
before  it  is  put  on. 

Mr.  E.  B.  Smith  of  Waltham.  I  have  thought  that  per- 
haps one  trouble  with  our  meeting  this  aftetnoon  was,  that 
the  farmers  of  Arlington,  knowing  a  great  deal,  just  take  it 
for  granted  that  every  one  else  knows  as  much  as  they  do ; 
and  therefore  they  have  not  considered  it  necessary  to  begin 
at  the  beginning,  and  tell  the  process  of  raising  some  of  the 
principal  crops.  I  should  have  been  very  much  pleased  to 
know  their  method  of  preparing  the  ground  for  the  growth 
of  squashes,  melons,  spinach,  and  other  garden-crops.  I  hope, 
that,  in  the  short  time  that  remains  this  afternoon,  we  shall 
hear  some  of  the  farmers  of  Arlington,  and  that  they  will 
describe  their  method  of  preparing  and  caring  for  some  of 
these  principal  crops. 

Mr.  HuMPHBBY.  I  am  interested,  in  a  small  way,  in  market- 
gardening.  Although  I  am  more  than  fifteen  miles  from  Bos- 
ton, yet  we  have  scattered  along  our  valleys  a  population  that 
must  be  fed ;  and  to  these  people  I  cater,  in  a  small  way. 
Being  some  distance  from  market,  I  raise  some  of  the  more 
substantial  vegetables, — onions,  cabbages,  and  potatoes;  and 
I  find  that  they  are  remimerative  crops.  I  hail  from'  that  dis- 
trict, where,  for  some  years  past,  the  raising  of  tobacco  has 
been  almost  universal,  and  where  almost  all  the  other  crops 
have  suffered  from  the  partiality  shown  to  that  one  crop. 
But  circumstances  have  changed ;  and  we  have  been  obliged 
to  turn  our  attention  to  some  other  branch  of  farming.  Some 
have  gone  back  to  the  old  corn-fields  and  broom-corn,  and 
fattening  cattle ;  others,  like  myself,  have  gone  into  market- 
gardening  ;  while  a  few  continue  to  raise  tobacco.   I  find,  that, 
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in  that  locality,  I  can  get  as  large  a  'margin  of  profit  for  my 
labor  and  the  manure  expended,  on  onions,  as  on  any  other 
crop.  I  do  not  raise  them  very  extensively.  I  had  only  half 
an  acre  this  year,  on  which  I  raised  between  three  and  four 
hundred  bushels  of  good  onions.  I  do  not  manure  as  heavily 
as  some  men  in  the  eastern  part  of  the  State,  where  they  can 
go  to  the  cities  and  get  manure ;  but  I  have  used  fertilizers. 
Last  year,  upon  a  quarter  of  an  acre  of  onions  I  raised  about 
a  hundred  and  twenty  bushels,  with  nothing  but  the  Stock- 
bridge  Fertilizer.  '  I  put  on  two  formulas,  and  I  had  a  hun- 
dred and  twenty  bushels  of  nice  onions,  without  any  manure. 
I  find,  in  raising  cabbages,  that  I  get  a  larger  percentage  of 
large,  sound  heads,  where  I  use  the  Stockbridge  Fertilizer, 
than  from  any  other  manure.  I  have  used  the  Stockbridge 
Fertilizer  altogether  for  the  past  two  or  three  years  univer- 
sally, for  all  the  crops  I  have  raised ;  and  in  every  case  I  have 
found  that  it  comes  nearer  to  what  is  advertised  than  any 
other  fertilizer  I  have  bought.  As  I  say,  I  find,  in  raising 
cabbages,  that  there  is  a  larger  per  cent  of  large,  sound  cab- 
bages where  I  use  the  fertilizer  with  manure  than  any 
other  fertilizer.  I  find  cabbage,  in  my  section  of  the  country, 
a  very  exhausting  crop  to  the  soil.  It  is  almost  impossible 
for  me,  without  extremely  heavy  manuring,  to  raise  a  fair 
crop  of  any  thing  after  a  crop  of  cabbage.  It  takes  two  or 
three  years  for  the  land  to  recruit,  so  that  I  can  raise  any  crop 
as  I  could  before  I  planted  the  cabbage.  My  soil  is  Connecti- 
cut-river bottom-land,  flowed  over  occasionally,  and  is  good 
soil,  where  I  can  cut  enormous  crops  of  grass  for  a  series  of 
years.  I  find  that  potatoes  are  a  very  paying  crop.  I  raise 
them  at  the  rate  of  two  hundred  and  eighty  bushels  to  the 
acre,  and  apply  at  the  rate  of  two  formulas  of  the  Stock- 
bridge  Fertilizer  to  the  acre,  costing  twenty^  dollars  ;  and,  at 
the  price  of  potatoes  in  our  vicinity,  it  is  a  very  paying  crop 
indeed.  I  think  that  potato-culture  throughout  Massachu- 
setts ought  to  be  encouraged  more  than  it  is.  It  is  a  staple 
vegetable,  more  largely  consumed  by  our  population  than 
any  other  one  vegetable,  and  necessarily  we  must  produce 
larger  crops.  The  great  bulk  of  our  potatoes  come  from 
elsewhere ;  and,  even  at  fifty  cents  a  bushel,  in  my  section 
we  can  hardly  raise  any  crop  which  pays  better. 

A  question  has  been  asked  in  regard  to  the  Colorado  beetle. 
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I  attempted  to  cany  out  President  Chadboume's  plan  of 
picking  the  bugs ;  and  I  found  it  was  not  so  much  work  as 
some  people  thought  it  was,  although  it  was  considerable 
work.  I  picked  them ;  and  although  I  did  not  keep  the  vines 
entirely  clear,  yet  I  kept  them  in  such  condition,  that  I  got  a 
bountiful  crop. 

Adjourned  to  half-past  seven  o'clock. 


Evening  Session, 

The  meeting  was  called  to  order  at  half-past  seven  o'clock, 
by  Capt.  Moore,  who  introduced  President  Chadboume  of 
Williams  College, 

ORIGIN  AND  DEVELOPMENT  OP  CULTIVATED  PLANTS. 

BY  HON.  P.   A.  CHADBOUBNB. 

Mr.  Ohairmany  Ladies  and  0-entlemen^  —  I  appear  before 
you  to  perform  a  very  unpleasant  service ;  and  that  is,  to  take 
the  place  of  the  lecturer  who  has  been  advertised  to  speak 
here  to-night,  one  who  would  have  come  prepared  to  give 
you  instruction  in  regard  to  a  far-off  land, — in  regard  to  a 
people  in  whom  we  take  a  very  great  interest,  I  am  sorry 
to  say  that  President  Clark  is  entirely  unable  to  be  here 
to-night.  It  is  unpleasant  at  any  time  to  take  the  place  of 
another  lecturer,  but  especially  such  a  lecturer  as  he  is, 
having  such  a  subject  as  he  proposed  to  present.  Besides, 
I  feel  in  regard  to  this  Board,  having  been  called  upon  year 
after  year  for  so  long  a  time,  very  much  like  the  old  minister 
down  in  Maine,  who  came  to  a  parish,  and  preached  about 
six  months,  and  then  told  the  people  that  he  should  have  to 
leave.  '*Why  so?"  — "Why,"  said  he,  "I  have  told  you 
all  the  stories  I  know,  and,  if  I  stay  any  longer,  I  shall  have 
to  tell  the  same  stories  over  again."  But  Mr.  Flint  tele- 
graphed me,  on  hearing  of  President  Clark's  illness,  to  fill 
his  place,  and  I  am  here  in  obedience  to  that  summons. 

It  is  understood,  I  believe,  that  I  shall  take  some  sort  of 
outside  course  whenever  I  appear  as  the  lecturer  of  the 
Board :  and  I  am  going  to  commence  far  off,  and  work  up  to 
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the  subject  of  market-gardening.  Here  this  afternoon  you 
listened  with  great  interest  to  all  that  was  said,  and  you 
found  that  market-gardeners  do  not  agree  among  themselves  : 
they  are  like  scientific  men;  we  do  not  agree.  There 
appeared  a  very  great  necessity  for  more  accurate  obser- 
vation; a  necessity  that  our  farmers'  boys,  if  they  are  to 
make  farming  pay,  should  understand.  They  should  also 
have  that  in  themselves  which  will  make  farming  pay  in 
something  besides  dollars  and  cents.  I  was  particularly 
interested  in  what  one  gentleman  said  this  afternoon ;  that, 
when  it  came  Thanksgiving  Day,  he  had  a  crop  aroimd  him 
that  was  pretty  profitable  to  him,  if  it  was  not  to  anybody 
else.  There  is  more  than  one  way  to  make  farming  pay.  If 
we  only  try  to  make  any  business  pay  in  dollars  and  cents, 
we  shall  be  poor  all  our  lives,  and  go  down  to  the  grave  in 
absolute  poverty,  though  our  heirs  should  inherit  untold 
riches  when  we  die. 

My  course  to-night  may  seem  a  little  on  the  outside ;  but, 
before  we  get  through,  we  shall  come  around  to  this  corn  which 
I  have  here  on  the  sofa,  which  I  have  been  experimenting 
upon  this  year.  Now,  I  propose  to  ask  a  question,  in  order 
to  illustrate  this  one  point  which  I  have  brought  up,  in  regard 
to  the  necessity  of  more  accurate  observation,  and  to  convince 
you,  I  think,  that  we  are  very  deficient  in  this  matter.  I 
suppose  there  is  not  a  fruit  on  the  face  of  the  earth  that  this 
audience  is  better  acquainted  with  than  with  the  apple,  and  I 
propose  to  ask  you  a  single  question  in  regard  to  that  fruit. 
There  are  on  the  blackboard  the  outlines  of  two  apples.  If 
we  cut  down  through  these  apples,  we  find  seeds  in  them. 
There  is  not  one  in  this  audience  who  has  not  cut  an  apple 
open  hundreds  of  times.  Many  of  you  have  cut  them  open 
to-day,  I  presume.  Now,  an  apple-seed  has  a  sharp  point,  and 
I  want  this  audience  to  tell  me  where  I  shall  put  that  sharp 
point  in  the  apple.  Shall  I  put  it  towards  the  stem,  or  shall  I 
put  it  towards  the  calyx  ?    [A  voice :  "  Towards  the  stem."! 
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of  men  in  this  audience  who  do  not  know  which  way  the 
sharp  point  of  the  seed  is  placed  in  the  apple,  —  a  fruit  that 
you  have  all  around  you,  and  cut  open  and  eat  every  day ! 
What  is  the  use  of  st?inding  here,  and  talking  about  observ- 
ing, when  this  is  the  result?  Some  six  or  eight  voted  to  put 
it  towards  the  stem,  and  twice  as  many  to  put  it  towards  the 
calyx ;  that  is  to  say,  you  are  wrong  two  to  one,  besides  a 
great  many  who  do  not  know  any  thing  about  it.  I  cannot 
give  any  better  illustration  of  the  want  of  observation,  or, 
rather,  the  want  of  observing  in  such  a  manner  that  you 
can  carry  your  knowledge  with  you  always ;  and,  unless  you 
do  this,  you  will  be  constantly,  making  observations  and 
making  experiments,  and  leaving  out  some  important  thing 
which  seems  to  you  of  no  importance  whatever.  Now,  if 
you  cut  an  apple  open,  you  will  find  that  sharp  point  to  be 
towards  the  stem.  But  just  bear  this  in  mind  whenever  you 
are  carrying  on  \tny  of  these  discussions ;  and  let  no  man 
get  up  here  and  say,  "  I  have  observed  this,  and  observed 
that,"  and  go  on,  and  show  by  every  thing  he  says,  almost, 
hour  after  hour,  that  he  has  failed  to  observe  those  things 
that  are  absolutely  essential  to  the  accuracy  of  his  observa- 
tion, or  the  perfection  of  his  experiment. 

I  have  been  trying  some  experiments  this  year  in  regard 
to  fertilization,  which  would  carry  me  directly,  if  I  should 
begin  with  those,  to  the  subject  which  Professor  Goodale,  one 
of  my  old  pupils,  will  present  to-morrow  evening  in  a  very 
much  better  way  than  I  can  do  it.  I  propose  to  commence 
very  far  back,  and  to  pass  on  very  rapidly  indeed.  I  am  glad 
to  have  these  flowers  and  plants  here.  Just  look  at  these 
plants,  and  see  what  treasures  we  have.  In  the  first  place, 
here  are  ferns.  If  we  turn  over  the  fronds,  we  find  the  fruit 
in  minute  dots.  Put  them  under  the  microscope,  and  we 
should  find  the  ultimate  fruit,  or  spore,  to  be  simply  a  little 
cell.  Here  we  find  a  tree  loaded  with  oranges,  —  large,  beau- 
tiful, most  delicious  fruit.  We  find  our  table  covered  with 
beautiful  flowers.  Whence  came  all  these  ?  What  was  the 
origin  of  all  these  ?  I  do  not  propose  to-night  to  spend  your 
time  in  discussing  Darwin's  theory,  or  any  other  theories; 
but  I  wish  to  call  your  attention  to  the  beginning  of  plant- 
life,  and  then  to  bring  you  rapidly  along  through  the  changes 
that  we  know  have  taken  place  as  we  come  up  to  the  plants 
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that  we  now  use,  and  then  to  show  what  their  nature  is  that 
adapts  them  80  perfectly  to  oar  wants  that  we  go  on  from 
day  to  day,  and  year  to  year,  discussing  these  problems  in 
regard  to  the  perfection  of  plant-life.  The  things  I  am  now 
going  to  state  to  you  are  those  that  I  believe  are  accepted 
by  all  persons  of  science,  no  matter  what  theories  they  may 
hold  in  regard  to  the  progress  of  life  on  the  globe. 

We  all  know  that  there  was  a  time  when  there  was  no 
plant  upon  this  earth.  Here  was  a  globe  of  melted  matter, 
if  you  please,  and  by  and  by  a  globe  covered  with  solid 
rock,  with  no  vestige  of  plantrlife  upon  it.  If  there  is  any 
thing  we  know  in  science,  we  know  that;  and  yet  we  are 
here  to-night,  surrounded  by  all  these  beautiful  forms  that 
are  spread  over  the  earth  from  zone  to  zone ;  and  not  only  on 
the  earth,  but  abounding  in  the  waters;  not  only  in  the 
torrid  and  temperate  zones,  but  in  the  frigid.  Very  few  per- 
sons have  any  idea  of  the  amount  of  vegetation  in  the  north- 
em  zone.  I  confess  that  I  was  perfectly  astounded,  when 
going  up  among  the  icebergs  of  Greenland  and  Iceland,  at 
the  abundance  and  variety  of  the  vegetation  there,  —  not  on 
the  land,  but  in  the  water.  As  you  sail  over  those  beautiful 
bays  of  Greenland,  and  look  down  into  the  water,  it  seems 
as  though  you  were  passing  over  a  forest.  It  looks  as  though 
the  vegetation  of  the  land  had  gone  down  beneath  the 
waters.  You  find  that  vegetation  grows  there  with  a  rapidity 
perfectly  marvellous.  Our  boat,  that  simply  rested  a  single 
week  in  the  harbor  of  Godhaab  in  ice-cold  water,  was  found 
to  be  covered  with  vegetation,  and  the  bottom  of  our  vessel 
was  abundantly  covered.  There  is  vegetation,  even  in  that 
northern  zone,  in  the  water,  so  adapted  to  the  place  in  which 
it  is  found,  that  it  grows  in  abundance.  How  has  this  all 
been  brought  about?  We  know  that  the  earth  was  first 
covered  with  a  very  low  form  of  plant-life.  We  have  just 
as  low  forms  of  plant-life  now.  The  lowest  form  is  the 
single  cell.  We  can  find  plants  in  our  pools  in  the  spring 
of  the  year,  which  begin  life  as  a  cell,  and  never  go  beyond 
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form.  Then,  coming  up  still  farther,  we  begin  to  find  these 
beautiful  ferns  and  other  higher  cryptogamous  plants  in 
abundance,  at  the  time  of  the  coal-period,  when  they  covered 
the  earth,  and  gave  us,  as  the  result  of  their  deposition,  those 
beds  of  coal  upon  which  our  present  civilization  depends. 
They  were  just  as  much  fitted  for  us,  just  as  much,  in  my 
judgment,  prepared  for  us,  as  were  the  fruits  that  we  now 
gather  and  gamer  for  our  use.  Passing  from  the  lower 
forms  of  plant-life,  the  pine  tribe,  that  is,  the  cone-bearing 
trees,  begin  to  appear,  and,  along  with  them,  what  we  call 
the  monocotyledonous  plants ;  that  is,  those^  allied  to  our 
grasses.  Then,  coming  up  still  farther,  we  find  plants  that 
represent  those  we  have  before  us  here.  As  we  come  to  the 
time  when  man  was  introduced  on  the  globe,  we  begin  to  find 
fruits  and  flowers,  or  plants  from  which  our  fruits  and  flowers 
have  sprung. 

This  is  the  line  of  descent  in  general.  I  say  nothing 
about  theories  now.  The  facts  we  know.  By  breaking  open 
the  rocks  of  the  earth,  we  know  that  first  we  have  those  in 
which  there  is  no  evidence  of  plant-life  ;  we  then  have  rocks 
in  which  there  are  very  low  forms,  rising  higher  and  higher, 
until  we  come  up  to  the  last  strata  in  time,  where  we  find 
evidence  of  the  introduction  of  man ;  and  then  these  higher 
plants  appear  on  the  globe. 

Now,  there  are  three  theories  which  it  is  worth  while  for 
me  to  state  very  briefly  in  regard  to  the  origin  of  these  things. 
Let  me  state  them  without  entering  into  any  controversy, 
and  without  attempting  to-night  to  substantiate  either  of 
them.     There  seem  to  me  to  be  three  prevailing  theories  in 
the  world,  two  of  which  are  so  mixed  up,  that  people  are 
constantly  confused  in  regard  to  them,  just  as  they  are  in 
regard  to  what  they  observe,  as  we  have  seen  here  to-night. 
One  is  called  the  Darwinian  theory.     He  starts  Mi^yih  the 
germs ;  but  he  has  never  yet  told  us  where  those  getixxft  ^^^^ 
from.    He  says  those  germs  had  two  characteristics*  '^^^^ 
all   c^erms  whio.h    wft    havA    nhsftrvftd    nr^w   ko-cr^  —      *v%«  two 
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seem  to  be  exactly  opposed  to  each  other  ?  All  these  germs, 
first  of  all,  have  a  tendency  to  reproduce  their  kind ;  so  that, 
when  we  have  a  germ,  we  know  that  from  that  we  shall  get 
something  like  it :  that  is  the  first  characteristic.  The  second 
is  that  they  have  a  tendency  to  vary ;  that  is,  while  they 
reproduce  their  kind,  they  have  a  tendency  to  produce  some- 
thing a  little  different  from  themselves ;  and  in  this  fact 
—  that  those  living  germs  have  the  power  to  reproduce  their 
kind,  going  on,  and  giving  us  the  same  kind  of  form,  and  at 
the  same  time  varying  so  as  to  give  different  forms — we  have 
the  foundation  of  our  science  and  encouragement  in  all  our 
labor  in  agriculture.  Given  these  two  things,  —  permanency, 
so  that  we  may  be  sure,  when  we  put  the  seed  into  the  soil,  we 
shall  have  the  same  thing  in  kind  spring  up  that  we  put  there ; 
and  also  variation,  so  as  to  give  us  a  little  different  form,  — 
we  can  take  the  seeds  of  that  plant,  and  the  plants  produced 
by  its  seeds  will  be  likely  to  vary  in  the  same  direction :  and 
so,  going  on  farther  and  farther,  we  shall  secure  different 
varieties.  Now,  Darwin  says,  that  taking  these  germs,  with 
these  two  characteristics,  —  first,  of  reproducing  their  kind ; 
and,  second,  of  variation,  —  and  giving  them  time  enough. 
Nature  has  worked  out  all  these  results  which  we  see;  that 
all  these  different  forms  have  come  from  those  two  character- 
istics of  plants  by  the  operation  of  a  principle  which  he  calls 
"  natural  selection."  I  may  have  time,  before  I  get  through 
this  lecture,  to  illustrate  the  action  of  "natural  selection." 

Another  theory  which  is  constantly  confounded  with  this 
is  the  evolution  theory  proper, — the  theory  held  by  such 
men  as  Mivart.  It  is  that  all  these  forms  started  from  germs 
having  just  exactly  the  two  characteristics  which  Darwin 
ascribes  to  them,  but  that,  so  far  from  developing  in  all  pos- 
sible directions,  they  have  in  their  nature,  from  the  beginning, 
a  principle  that  determines  just  how  they  shall  develop,  a 
power  which  carries  them  along  a  specific  line ;  as  Professor 
Gray,  who  claims  to  be  a  Darwinian,  says  that  plants  vary, 
but,  in  his  judgment,  vary  on  beneficial  lines.  You  see, 
the  moment  a  man  says  that,  he  acknowledges  at  once  that 
there  was  some  Being  who  made  the  germs,  that  had  the 
notion  of  doing  good  to  man,  and  so  caused  them  to  vary 
along  beneficial  lines.  Darwin  would  not  accept  any  theory 
of  that  kind;   but  an  evolutionist  may  accept  it,  and  say 
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that  in  each  germ  was  the  power  to  reproduce  its  kind,  and, 
as  the  globe  went  on  progressing,  it  had  the  power  to  throw 
off,  at  just  the  right  time,  the  kinds  of  plants  that  ought  to 
be  found  on  the  earth :  and  therefore  from  these  germs  we 
have,  by  a  regular  law,  all  the  different  forms  that  now  exist, 
just  as  from  a  single  seed  you  have  growing  up  the  wood,  the 
leaf,  the  flower,  and  the  fruit,  all  parts  appearing  just  at  their 
proper  time.  Who  would  suppose,  in  examining  a  germ,  and 
tracing  it  back  to  the  original  cell,  and  the  cell  of  pollen  that 
comes  in,  —  who  would  suppose,  I  say,  from  the  development 
of  that  cell,  or  from  that  germ,  if  you  please,  you  would 
have  all  these  parts,  —  the  roots  striking  down  into  the  earth, 
the  branches  stretching  out  into  the  air,  with  leaf  and 
flower  and  fruit?  Nobody  woidd  expect  such  a  result,  unless 
he  had  seen  it.  We  should  believe  that  such  a  phenomenon 
as  that  was  something  that  came  under  law,  and  that  there 
was  some  power  which  determined  when  the  flower  should 
appear,  and  put  all  these  parts  together.  Now,  according  to 
the  true  evolution  theory,  all  these  germs  had  the  same  rela- 
ion  to  all  plants  that  a  seed  has  to  a  tree,  and  throw 
off  all  these  forms  at  the  proper  time.  When  they  are 
thrown  off,  of  course  they  must  be  distributed;  and  here 
comes  in  a  whole  line  of  argument  and  illustration  in  regard 
to  distribution,  and  in  regard  to  the  operation  of  "  natural 
selection  "  again. 

Now,  the  third  theory.  And  please  to  understand  that  I 
do  not  give  these  three  as  being  the  three  that  would  be 
given  by  everybody ;  but  they  are,  in  my  judgment,  the  three 
that  include  every  theory  that  has  been  broached.  The  third 
theory  is,  that  every  one  of  these  separate  forms  was  a  dis- 
tinct act  of  creation.  This  was  what  Professor  Agassiz 
always  held.  I  have  been  indignant  at  some  of  the  articles 
I  have  seen  in  certain  publications  in  regard  to  him  since  his 
death.  I  worked  with  Professor  Agassiz  for  a  long  time, 
and  I  talked  all  these  matters  over  with  him.  He  has 
told  me  what  he  believed  over  and  over  again,  and,  if  ever 
any  man  in  the  world  believed  any  thing,  Professor  Agassiz 
believed  that  every  single  species  was  a  distinct  creation. 

Now,  those  three  theories  account,  in  their  way,  for  the 
introduction  of  plant-life  on  the  globe,  and  the  production  of 
the  present  species  as  we  find  them.    But,  when  we  trace  all 
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these  flowers  and  fruits  back  historically,  we  lose  sight  of 
them,  as  we  do  of  many  things  in  our  own  history.  We  can- 
not trace  them  all  back  to  their  ancestors.  A  very  large 
number  of  our  valuable  fruits  and  grains,  it  is  impossible  for 
us  to  trace  back.  The  history  of  some  of  them  is  known. 
Those  that  were  discovered  in  this  country  we  can  trace 
back  to  their  discovery  here.  But  we  cannot  trace  back 
Indian-corn  to  the  wild  kpind.  It  has  been  said  that  Indian- 
corn  has  been  found  in  some  places  on  this  continent  wild  ; 
but  I  have  never  found  those  statements  substantiated.  It 
was  found  in  this  country,  and  found  among  the  Indians ; 
and  that  is  all  we  know.  While  we  cannot  tell  the  origin 
of  all  our  cultivated  plants,  we  can  trace  them  back  far 
enough  to  be  able  to  say  that  the  plants  which  we  to-day 
cultivate,  the  plants  which  you  come  here  to  consider,  the 
growth  of  which  you  have  been  discussing  this  afternoon,  — 
we  can  trace  them  back  far  enough  to  say  that  their  early 
forms  were  hardly  fit  for  men  to  eat :  they  existed  in  a  very 
poor,  mean,  crude  condition.  We  are  able  to  say  this,  and 
that  many  of  the  things  that  to-night  delight  us  by  their 
beauty,  and  delight  us  by  their  delicious  flavor,  and  that 
are  for  the  comfort,  support,  and  enjoyment  of  the  human 
race,  are  what  they  are  in  consequence  of  the  action  of  man 
within  the  historic  period.  Looking  around  here,  I  see  some 
men  in  whose  hands  these  plants  have  shown  their  plasticity, 
and  their  adaptation  to  human  wants.  Just  think  of  it.  Is 
it  true  that  our  friend  Mr.  Moore,  and  our  other  friends 
around  us,  are  able  to  bring  out  these  splendid  specimens  of 
improved  plants,  —  improved  cauliflowers,  improved  pears, 
improved  grapes,  improved  strawberries,  and  all  the  rest,  — 
that  they  are  able  to  do  this  in  consequence  of  a  character- 
istic which  was  lodged  in  the  germ  millions  of  years  ago  ? 
Down  in  the  deep  rocks  of  the  earth  are  found  remains  of 
plants  bearing  the  characteristics  of  the  lower  seaweeds ;  but 
yet  they  undoubtedly  had  in  them  these  two  elements,  —  that 
of  perpetuating  their  kind,  and  at  the  same  time  that  of 
varying  so  as  to  give  a  diflferent  form.  Now,  it  is  relying 
upon  these  two  characteristics  of  living  species,  that  you  do 
all  your  work  here. 

And  now  I  wish  to  bring  out  a  new  law  of  plant-develop- 
ment, which,  although  it  seems  simple  enough  when  stated 
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has  oaused  me  a  good  deal  of  study.     When  you  look  over 
plants,  you  will  find  they  divide  themselves  naturally,  not 
botanically,  into  two  great  groups,  according  to  their  lines 
of  development.    If  you  arrange  all  your  plants  botanically, 
you  will  find  that  those  two  groups  that  I  am  about  to  men- 
tion cut  through  the  great  botanical  divisions.    Plants  can  be 
divided  into  two  great  groups,  one  of  which  always  develops 
in  the  line  of  utility  (I  am  using  "  utility  "  in  its  common 
sense),  and  the  other  always  develops  in  the  line  of  beauty. 
Now,  having  made  that  statement,  I  wish  to  call  your  atten- 
tion to  certain  plants  well  known.     I  will  take,  for  my  first 
illustration,  the  apple.     You  see  that  I  come  round  to  the 
apple,  with  which  I  began.     Take  an  apple  and  a  rose.     All 
of  you  have  observed  enough  to  know  that  the  apple-blossom 
is  a  little  rose  in  structure,  that  the  apple  belongs  to  the  rose 
family.     We  do  not  know  how  long  the  rose  and  apple  have 
been  cultivated ;  but  we  have  evidence  of  the  cultivation  of 
both  of  them  farther  back  than  history  goes.     In  those  old 
vill^es  covered  by  water  in  Switzerland,  we  find  evidence  of 
the  existence  of  the  apple  and  the  rose  also.     Going  back 
just  as  far  as  we  can  go,  and  tracing  them  up  to  the  present 
time,  we  know  that  apples  and  roses  have  been  cultivated  in 
almost  all  parts  of  the  world.     You  know  that  to-day  there 
are  thousands  of  varieties  of  both,  and  you  know  that  you 
can  produce  other  thousands.     I  would  like  to  know  if  any 
man  ever  heard  of  an  apple-tree  developing  in  the  line  of 
beauty ;  that  is,  developing  its  flowers  so  that  they  became 
large  and  beautiful  roses.     It  is   barely  possible;   but  the 
natural  line  of  the  apple  is  fruit.     I  would  like  to  know  if 
any  man  has  ever  seen  a  rose  that  developed  large,  delicious 
fruit.     Is  not  all  its  development  in  the   line   of  beauty? 
When  you  take  a  flower  to  cultivate,  do  you  not  expect  that 
the  plant,  when  it  varies  at  all,  will  vary  in  the   line   of 
beauty,  that  it  will  give  you  a  larger  and  more  beautiful 
flower  ?     You  never  expect  that  a  large  fruit  will  be  devel- 
oped there.     In  the  wild  rose  you  will  see  the  fruit  corre-  * 
sponds  with  the  apple :  it  is  not  a  large  one,  to  be  sure ;  but 
why  does  it  happen  that  the  rose  and  the  apple,  which  are 
botanically  alike,  are   developed  in  such  entirely  different 
directions  ?    If  you  plant  ten  thousand  apple-seeds,  you  do 
not  expect  to  raise  a  single  tree  that  will  produce  simply 


Digitized  by 


Google 


70  BOARD   OF  AGRICULTURE. 

large  flowers,  sacrificing  its  fruit;  but  you  expect  th^t  its 
line  of  improvement  will  be  in  the  direction  of  large  and 
delicious  pulp.  If  improved  flowers  are  produced,  it  is  a  very- 
rare  exception. 

Let  us  take  another  illustration,  nearer  still ;  take  the  po- 
tato and  tomato.  You  know  very  well  that  they  are  botanic 
brothers.  Even  the  potato-bugs  know  this,  because  they 
will  eat  tomato-vines  when  they  are  driven  to  it.  What  is 
the  line  of  development  in  each  ?  You  know  the  potato  has 
potato-balls  on  the  top  of  the  vines ;  and  they  correspond  ex- 
actly to  tomatoes  in  structure :  they  are  the  same  thing  botani- 
cally  as  the  tomato.  The  potato  has  been  carried  over  a  great 
portion  of  the  globe.  See  the  number  of  varieties  that  have 
been  produced  in  different  parts  of  the  world.  If  you  take 
ten  thousand  seeds  of  the  potato,  and  plant  them,  what  do 
you  expect  to  produce  ?  Do  you  expect  to  produce  plants 
that  will  bear  large,  edible  fruit  on  the  top  ?  No.  You  ex- 
pect that  the  plant  will  vary  in  ^he  line  of  its  tubers  always. 
We  have  to-day  hundreds  of  varieties  of  the  potato,  and  there 
is  no  end  to  the  number  of  kinds  that  you  can  produce ;  but 
the  plant  always  develops  in  the  same  line.  How  is  it  with 
the  tomato?  If  you  plant  its  seeds,  you  expect  that  the  fruit 
on  the  top  of  the  plant  will  vary.  Certainly.  Nobody  ever 
heard  of  a  tomato  varying,  except  in  the  line  of  that  fruit 
on  the  top :  that  fruit  is  its  utility.  You  have  the  potato 
varying  in  the  line  of  its  underground  stems  or  tubers :  that 
is  its  utility.  I  might  go  on  illustrating  this  principle,  and 
give  example  after  example  of  plants  that  are  close  together 
botanically,  developing  in  different  lines.  Those  who  first 
cultivated  these  plants  did  not  know  what  the  leading  idea 
of  the  plant  was.  They  saw  this  beautiful  flower,  and  they 
said,  "  Let  us  save  it,"  because  all  men,  even  savages,  have 
an  appreciation  of  the  beautiful ;  and  they  began  to  cultivate 
it,  and  it  began  to  develop  in  its  own  line.  Then  the  fruit- 
bearing  plant  attracted  attention,  and  secured  cultivation  for 
its  utility ;  and  it  developed  in  its  line.  And  the  result  is 
what  we  see  in  beautiful  flowers  and  delicious  fruits. 

Now,  how  far  can  this  be  carried  ?  This  variation  is  first 
for  the  benefit  of  the  plant.  It  is  for  the  purpose  of  adapt- 
ing the  plant  to  the  earth:  that  seems  to  be  the  primary 
purpose  of  this  variation.     I  am   speaking  as  though  there 
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were  a  purpose  in  it.  If  you  do  not  believe  in  such  purpose, 
it  is  no  matter ;  but  I  use  such  language  because  it  is  conven- 
ient, and  I  have  been  accustomed  to  it.  I  say  this  seems  to 
be  the  first  object,  to  preserve  the  species,  and  adapt  it  to  all 
parts  of  the  earth.  Let  us  see,  then,  in  regard  to  the  extent 
to  which  this  principle  ^an  be  carried.  You  will  find  that  this 
principle  of  variation  can  be  carried  so  far  as  to  utterly  defeat 
its  end,  if  you  suppose  that  the  distribution  and  preservation 
of  the  plant  is  its  object.  And  this  is  a  point  to  which  I 
wish  to  direct  your  special  attention,  to  see  if  we  can  reach  a 
principle  in  it.  I  hold  in  my  hand  a  rose  (and  I  am  glad  they 
brought  in  such  a  rose  as  this)  :  it  is  called  a  double  rose ;  but 
in  this  rose  I  can  see  stamens  and  pistils.  That  rose  would 
probably  reproduce  its  kind  from  seed,  because  it  has  the 
organs  which  are  essential  for  reproduction.  There  are  roses 
in  which  you  shall  not  find  a  single  stamen  or  pistil.  They 
are  all  unrolled,  all  developed  (if  I  may  use  that  term  "  de- 
veloped" in  this  connection), — they  are  all  unrolled,  and 
made  into  these  flower-leaves.  And  you  will  find  other 
plants  in  the  same  condition.  All  peonies  are  not  double ; 
but  some  are  so  double  that  they  have  no  stamens  or  pistils, 
and  never  produce  any  seeds.  We  call  the  snowball  double  ; 
but  it  has  quite  different  characteristics  from  the  rose.  In 
its  wild  state  it  has  a  circle  of  flowers  on  the  outside  which 
never  produce  fruit ;  but  it  has  flowers  in  the  centre  which 
produce  fruit.  By  cultivation  they  lose  their,  stamens  and 
pistils,  and  they  become  large,  and  give  us  beautiful  white 
bunches  of  flowers ;  but  they  cannot  produce  fruit.  What 
does  this  show?  It  shows  that  this  principle  of  variation 
which  begins  far  back  in  the  life  of  the  plant,  —  begins  for 
the  benefit  of  the  species,  —  finally  ends  in  what  would  seem 
to  be  the  destruction  of  the  species,  because,  when  you  carry 
this  variation  so  far  as  to  destroy  the  stamens  and  pistils, 
just  that  moment  you  have  destroyed  the  plant,  so  far  as  the 
seed  is  concerned :  you  have  stopped  all  that  machinery  for 
the  continuance  of  the  species  through  the  seed. 

Let  us  look  at  that  a  moment,  and  see  exactly  what  it 
leads  to.  What  has  been  the  result  of  this  wiping  out  of 
the  seed-producing  power  here?  The  result  has  been  in- 
creased beauty.  You  have  gone  on  developing  this  flower 
in  the  line  of  beauty,  its  utility  gradually  giving  way,  until 
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by  and  by  it  all  disappears,  and  tlie  plant  appears  before  you 
simply  as  an  object  of  beauty,  having  no  power  to  reproduce 
its  kind.  Having  lost  this  power,  it  is  no  benefit  to  its  spe- 
cies. It  is  a  draft  upon  this  plant,  and  therefore  it  is  an 
injury  to  the  individual.  So  far  as  the  plant-life  is  con- 
cerned, the  machinery  is  all  out  of  order,  because  here  we 
have  material  taken  out  of  the  wood  and  leaf,  and  put  into 
this  form,  —  of  no  sort  of  use  to  the  plant  itself,  of  no  sort  of 
use  to  the  species,  because  it  cannot  produce  seed. 

But  did  you  ever  see  any  plant  whose  flower  could  be 
made  perfectly  double,  that  could  not  be  propagated  in  other 
ways  than  by  seed  —  by  root,  by  stem,  by  bud,  or  graft.  You 
have  annual  plants  that  you  call  double ;  but,  when  you  ex- 
amine them,  you  will  find  that  they  are  not  perfectly  double. 
Take  those  plants  you  can  carry  along  on  the  line  of  beauty 
until  you  have  completely  wiped  out  the  stamens  and  pistils^ 
and  you  may  be  sure,  that,  when  you  have  done  that,  you 
have  gone  as  far  as  you  can  go  ;  and,  if  you  want  to  propa- 
gate such  plants,  it  must  be  by  some  of  the  methods  I  have 
mentioned,  —  by  budding,  layering,  grafting,  or  some  process 
other  than  the  seed. 

Take  an  apple,  for  instance.  What  is  the  use  of  its  pulp  ? 
Every  one  says  at  once,  "  The  soft  part  of  the  apple  is  to  cover 
the  seed."  Certainly.  But,  then,  just  look  at  our  apple-trees, 
and  see  how  large  the  delicious  pulp  is,  compared  with  what 
is  needed  to  protect  the  seed.  And  do  you  not  know,  also, 
that,  when  apples  and  pears  become  so  large  and  delicious^ 
their  seeds  are  not  as  large  or  fully  developed,  and  very 
likely  there  may  be  less  of  them?  And  so  of  the  grape. 
How  far  can  this  increase  of  pulp  be  carried  ?  You  know 
that  some  oranges  have  no  seeds.  I  presume  we  should  find 
plenty  of  seeds  in  these  oranges.  But  some  of  the  nicest 
oranges  from  Fayal,  and  other  places,  have  not  a  seed  in  them. 
The  process  in  them  has  been  carried  so  far,  that  you  have 
simply  a  great  globe  of  delicious  pulp,  with  hardly  a  vestige 
of  seed.  In  some  grapes  this  process  has  been  canied  so  far» 
that  you  have  a  mass  of  delicious  fruit,  and  not  a  seed  in  it. 
You  have  carried  this  process,  in  that  sort,  as  far  as  you  can 
carry  it.  Here,  for  instance,  is  a  Fayal  orange-tree,  loaded 
with  delicious  fruit :  what  does  it  mean  ?  It  began  by  mean- 
ing good  to  its  species,  as  well  as  to  the  animal  kingdom. 
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Does  it  mean  that  now  ?  Not  at  all.  There  is  not  a  seed  in 
the  fruit :  therefore  the  fruit  cannot  propagate  its  kind  ;  and 
every  single  orange  takes  material  out  of  the  wood  and  leaf, 
that  is,  it  takes  the  material  that  would  have  gone  to  build 
up  the  individual  plant.  Therefore  this  process  is  an  injury 
to  the  individual,  and  it  is  no  benefit  to  the  species. 

You  see,  then,  that  we  can  divide  all  these  plants  that  we 
talk  about  here,  day  after  day,  into  these  two  great  classes. 
In  many  of  them  you  can  run  the  idea  of  beauty  imtil  the 
power  of  reproducing  their  kind  is  lost ;  or  you  can  run  the 
idea  of  utility  until  the  same  power  is  lost.  But  what  do 
we  gain  in  all  this  ?  In  every  case  we  gain  that  which  man 
wants,  that  which  is  the  prime  object  for  him.  We  get  the 
most  beautiful  flowers,  and  we  get  luscious  fruit,  without  seed, 
and  we  have  given  to  us  means  by  which  we  can  propagate 
both  of  them.  Does  not  this  look  very  much  as  though  there 
was  a  purpose  here?  —  a  purpose  that  takes  care  of  the 
plant  while  it  is  wild.  But,  the  moment  the  plant  passes  into 
the  hands  of  inteUigent  man,  it  manifests  this  law,  by  which 
it  can  be  developed  so  that  it  cannot  take  care  of  itself;  but, 
being  taken  care  of  by  man,  it  yields  to  him  a  hundred-fold 
what  it  could  have  yielded  when  it  was  left  to  take  care  of 
itself. 

Now  I  come  to  a  point  which  would  lead  me  to  a  path 
which  I  do  not  propose  to  tread,  which  will  be  pursued  by 
the  lecturer  to-morrow  night.  But  I  must  come  up  to  it. 
You  will  observe,  that,  so  far,  I  have  spoken  of  this  variation 
as  though,  once  begun,  it  was  carried  on  in  that  particular 
line  by  that  individual  in  which  it  appeared.  Now  there 
comes  in  another  principle,  which  is  a  very  important  one, 
and  which,  I  have  no  doubt,  Professor  Goodale  will  very  fully 
develop  to-morrow  night;  and  that  is  this,  —  going  down  to 
the  lowest  forms  of  plants,  we  find  something  equivalent  to 
sexual  relation.  Everybody  understands  there  is  sex  in  the 
higher  plants.  Linnaeus,  who  was  a  great  naturalist,  showed 
his  intuition,  his  keenness  of  insight,  when  he  called  the 
lower  plants  cryptogamovs :  that  means  the  marriage-rela- 
tion concealed.  Although  he  could  not  point  out,  as  we  can, 
the  sexual  relation  of  these  lower  plants,  he  still  believed  in 
it,  as  is  shown  by  his  application  of  this  word.  Even  in  these 
low  plants,  where  they  are  made  up  of  a  few  cells,  there  is  u 
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joining  together  from  time  to  time  of  those  cells.  Why  is  it, 
that,  for  instance,  in  the  flower  of  the  apple-tree  there  should 
come  up  a  central  organ  that  holds  the  seeds,  and  then,  when 
the  time  comes  for  those  seeds  to  be  fertilized,  there  should 
appear  another  organ,  right  by  the  side  of  it,  in  the  same 
flower,  bearing  another  kind  of  cell, — the  pollen  that  must 
fertilize  each  seed  before  it  can  grow?  It  is  a  wonderful 
structure,  as  all  of  us  are  aware.  But  see  what  power  this 
structure  gives  us.  Here  we  have  one  plant  developed  in 
one  line,  and  another  in  another.  By  taking  some  of  those 
cells  of  pollen,  and  passing  them  to  the  pistil  of  the  other 
plant,  we  are  able  to  get  the  characteristics  of  the  two  plants 
in  their  young.  What  a  wonderful  power  that  gives  us  I 
We  see  among  the  higher  animals  that  their  association  and 
parental  relation  is  a  source  of  great  enjoyment,  as,  in  the 
human  family,  it  is  the  source  of  the  greatest  enjoyment,  the 
highest  and  noblest  we  have.  But  why  should  sexual  rela- 
tion prevail  among  the  plants?  We  have  one  characteristic 
in  a  plant,  and  we  want  another.  We  might  go  on,  and  de- 
velop that  indefinitely,  and  never  get  the  one  we  want.  But, 
just  as  soon  as  we  find  what  we  can  do  by  taking  the  pollen 
of  one  plant  and  carrying  it  to  another,  we  seek  for  a  plant 
which  has  the  characteristic  we  wish,  to  combine  with  the  one 
we  have.  We  fertilize  one  plant  with  the  pollen  of  the 
other ;  and  then,  by  careful  selection  and  cultivation,  we  are 
likely  to  get  just  the  qualities  combined  that  we  want. 

In  my  judgment,  there  are  very  many  agencies  that  have 
an  influence  upon  the  germs  of  our  seeds  when  they  are 
formed,  that  we  do  not  now  understand.  The  fact  that  seeds 
that  look  just  alike,  and  were  raised  in  the  same  place,  give 
us  much  different  results,  is  not  always  owing  to  the  soil.  I 
have  no  doubt  that  those  germs  are  wonderfully  sensitive,  far 
beyond  any  thing  we  have  ever  dreamed  of.  There  are  many 
things  in  our  experiments  that  lead  me  to  suppose  this.  I 
believe,  also,  that  the  action  of  this  pollen  is  very  much  more 
far-reaching  than  has  generally  been  supposed. 

I  have  here  some  specimens  of  corn  which  I  have  been 
experimenting  upon  this  year ;  and  the  first  specimens  I  show 
you  will  illustrate  the  point  which  I  made  in  regard  to  the 
variation  of  plants.  This  is  the  small  rice-corn.  These  ears 
which  you  see  in  my  hand  —  three  white  and  three  red  ones 
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—  all  grew  this  year  from  white  kernels,  which  I  shelled  with 
my.  own  hands  from  a  white  ear,  and  planted  far  off  from  any 
other  corn,  so  that  there  should  be  none  with  which  they 
might  mix.  Here  is  the  result ;  and  I  expected  that  result, 
for  this  reason :  My  little  boy  found  an  ear  of  white  corn,  and 
he  planted  it  in  the  field,  and  brought  me  the  crop ;  and 
about  half  the  ears  were  red,  and  half  white.  He  assured  me 
that  he  planted  nothing  but  white.  But  I  wanted  to  be  sure : 
so  I  planted  the  kernels  from  one  white  ear  and  the  kernels 
from  one  red  ear.  I  examined  all  the  kernels,  and  planted 
them  myself;  so  that  there  should  be  no  possibility  of  mistake. 
Now,  I  have  these  ears ;  and  they  vary  in  their  structure,  in 
the  form  of  the  kernels,  and  in  their  color.  Do  you  not  see, 
that,  in  that  variation,  you  have  the  basis  of  producing  any 
number  of  varieties  ?  I  doubt  not  any  man  could  take  that 
ear,  and,  by  careful  selection,  in  ten  years  he  might  have  a 
very  wide  range  of  varieties  of  corn.  From  that  one  ear  he 
can  have  large  and  small  corn,  red  and  white  corn.  You  will 
observe  that  the  mother-stalk  of  corn  in  this  case  has  a  pecu- 
liar power,  because  here  is  an  ear  that  is  all  colored  red.  That 
color  comes  from  the  mother ;  that  is,  the  stalk  on  which  it 
grows.  I  think  it  was  partly  fertilized  with  white  pollen,  be- 
cause these  red  and  white  ears  were  all  picked  from  the  same 
hill,  growing  side  by  side,  and  they  ripened  at  the  same  time ; 
and  therefore  it  is  fair  to  infer  that  those  two  ears  were  fertil- 
ized with  pollen  of  exactly  the  same  kind.  You  see  that  ear  is 
red,  and  this  is  white,  and  has  a  very  different  form  from  the 
other.  That  shows,  that,  in  this  case,  the  mother,  or  the  stalk 
upon  which  the  ear  grew,  had  a  wonderful  effect  upon  the 
color. 

In  some  other  instances  which  I  have  observed,  I  have 
found  that  the  pollen  has  very  much  more  power  than  the 
mother-corn.  But  I  made  another  discovery,  which  was  quite 
unexpected  to  me,  and  which  was  to  me  very  interesting, 
and  I  think  I  shall  make  it  so  to  you,  as  bearing  practically 
upon  our  work  in  agriculture.  All  these  red  ears  that  I  hold 
in  my  hand  were  raised  from  kernels  that  came  from  one  ear. 
I  selected  an  ear  of  red  rice-corn,  shelled  it  myself,  examined 
the  kernels,  and  planted  them ;  and  I  raised  all  red  com. 
But  what  else  did  I  find?  I  foimd  certain  ears  entirely 
distinct  frx)m  the  others.     There  is  one  of  them  entirely  dis- 
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tinct  in  the  form  of  its  kernels  from  the  others  ;  and,  when 
I  came  to  look  at  it,  I  found  that  nearly  half  of  those  kernels 
were  shrivelled  kernels ;  that  is,  they  have  the  form  of 
sweet-corn ;  and,  if  you  pick  one  out  and  bite  it,  you  will 
find  that  it  is  sweet-corn.  You  will  say  that  that  was  fer- 
tilized by  sweet-corn  pollen.  I  tell  you  "  No."  These  ears 
grew  side  by  side  on  the  same  hill.  You  would  pick  one  of 
those  ears  (I  have  a  great  many  of  them),  with  part  of  the 
kernels  large  and  full,  and  part  of  them  shrivelled,  and  you 
would  also  pick  from  the  same  hill  one  of  these  ears  of  pure 
rice-corn.  How  do  I  account  for  that?  This  rice-corn,  last 
year,  happened  to  grow  in  a  part  of  my  garden  where  the 
pollen  of  some  sweet-corn  was  wafted  over  on  to  it ;  and 
that  pollen  of  sweet-corn  fertilized  the  seeds.  But  the 
mother-plant  was  so  strong,  that  the  pollen  did  not  change 
the  color,  and  did  not  change  the  form  of  the  seeds :  they 
remained  exactly  the  same  in  form  and  color  as  those  fer- 
tilized by  their  own  pollen.  But  the  next  year,  when  I  came 
to  plant  this  com,  then  it  produced  a  form  that  showed  that 
poison,  if  I  may  use  the  word  "  poison  "  in  this  connection  ; 
that  is,  showed  the  influence  of  the  pollen  that  fertilized  the 
kernel  the  year  before.  Now,  here  is  an  ear  that  was  pro- 
duced from  that  little  rice-corn  from  the  effect  of  a  grain  of 
pollen  fertilizing  one  of  those  kernels  the  year  before. 

If  our  corn  is  so  sensitive  as  this  to  every  grain  of  pollen 
which  falls  upon  it,  and  if  we  cannot  tell,  by  looking  at  a 
kernel,  by  what  sort  of  pollen  it  was  fertilized,  it  seems  to 
me  that  we  have  much  to  learn  in  regard  to  the  production 
of  seed-corn. 

Here  is  an  ear  that  was  raised  by  my  friend  Hon.  Asahel 
Foote  (many  of  you  know  him),  a  very  shrewd  observer. 
He  brought  this  to  me  as  a  new  thing.  But  it  is  exactly  the 
same,  thing  that  I  had  raised  in  my  own  garden  ;  that  is,  it 
illustrates  the  same  principle.  He  says,  "  Last  year  I  had 
some  corn  growing  near  some  sweet-corn,  and  I  used  some  of 
it  for  seed-corn  ;  and,  behold,  this  year,  although  I  planted, 
as  I  supposed,  fine,  plump  corn,  here  I  have  ears  with  clusters 
of  two,  three,  four,  and  five  kernels  of  sweet-corn  mixed  in 
with  the  others.  There  was  no  sweet-corn,  that  I  know  of, 
within  half  a  mile  of  it  this  year.  These  sweet  kernels  are 
the  effect  of  the  sweet-corn  pollen  that  fertilized  that  corn 
last  year." 


Digitized  by 


Google 


FERTILIZATION   BY  INFERIOR  STOCK.       77 

There  is  a  curious  thing  about  this  result.  It  shows  that 
th'e  effect  will  appear  in  one  kernel,  and  not  in  another,  just 
as  you  may  see,  in  a  family  of  children,  one  that  will  take 
after  neither  father  nor  mother,  but  will  take  after  some 
ancestor  far  removed. 

Now,  we  are  very  particular  in  regard  to  raising  animals ; 
but  we  do  not  take  sufficient  pains,  it  seems  to  me,  to  pro- 
cure good  seed  for  our  crops.  We  have  growing  in  all  our 
fields  a  large  amount  of  very  inferior  corn.  We  have  some 
that  produces  very  small  ears.  We  have  suckers  coming  up 
that  may  not  produce  any  corn :  they  will  put  out  tassels, 
and  produce  pollen ;  and  some  of  our  corn  is  fertilized  by 
that  pollen.  We  pick  out  the  large  ears  that  grow  on  large 
stalks,  and  we  say,  "  We  will  take  these  for  seed."  That  is 
doing  well.  But  then  those  large  and  plump  kernels  may 
have  been  fertilized  by  very  inferior  stalks  of  corn :  they 
may  have  been  fertilized  by  some  suckers  even,  that  were 
unable  to  produce  com  at  all.  Don't  you  suppose  those 
kernels  from  ears  that  have  grown  on  large  stalks  will  have 
a  tendency  to  produce  those  small,  insignificant  ears  of  com, 
such  as  the  staJks  by  which  they  are  fertilized,  bore  ?  I  have 
no  doubt  of  it.  My  judgment  is,  that  in  order  to  raise  good, 
prolific  seed-corn,  it  will  be  necessary  for  a  man  to  plant 
the  best  seed  he  can  procure ;  and  before  the  com  tassels, 
before  it  produces  pollen,  to  go  along  the  rows,  and  cut  out 
every  mean,  miserable  stalk,  so  that  every  ear  shall  stand  on 
a  proper  stalk  (that  is,  have  a  proper  mother),  and  shall  be 
fertilized  by  pollen  that  has  come  from  a  strong,  healthy, 
corn-producing  stalk.  If  you  will  follow  that  up  for  years,  I 
believe  you  will  have  com  of  a  size  and  quality  that  you 
cannot  produce  by  the  common  method  of  selecting  seed. 

I  told  you  I  should  come  back,  by  variation,  to  the  com. 
That  is  the  point  from  which  I  should  have  desired  to  start, 
had  I  not  been  informed  that  another  man  is  to  take  that  as 
his  starting-point  to-morrow  night.  Now,  Mr.  Flint  wrote 
me,  that,  if  I  would  come  down  and  do  this  very  ungracious 
work,  I  might  stop  just  when  I  pleased.  I  have  come  to  the 
point  where  I  propose  to  stop  this  purely  extemporaneous 
speech.  But  there  is  one  thing  more  I  want  to  present. 
Look  at  these  flowers  and  fruits,  and  see  what  the  vegetable 
kingdom  is  to-day ;  think  of  that  power  that  has  been  lodged 
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in  every  plant  out  of  all  these  useful  plants  to  man, — 
the  power  of  constant  variation.  Let  it  be  remembered,  that 
although  we  may  have  the  most  beautiful  rose,  or  the  most 
beautiful  flower  here,  next  year  some  one  may  produce,  by 
virtue  of  this  law  of  which  I  have  spoken,  a  still  more 
beautiful  one  ;  that  although  you  may  have  the  most  delicious 
grapes,  strawberries,  oranges,  peaches,  pears,  next  year  some 
one  may  have  something  better  than  those.  That  is,  in  all 
these  plants  that  we  have  for  beauty  and  for  utility,  there  is 
lodged  a  principle  that  is  exactly  in  keeping  with  the  nature 
of  that  mind  which  God  has  given  us.  He  has  given  us  a 
mind  that  is  capable  of  indefinite ,  improvement.  There  is 
no  end  to  the  knowledge  that  man  may  gather  and  use  ;  and 
in  the  nature  of  the  plants  with  which  this  earth  is  clothed 
we  have  the  same  law.  They  may  go  on  improving  indefi- 
nitely. No  tean  can  place  a  limit  to  the  improvement  of 
fruits  and  flowers.  There  is  no  limit  to  the  operation  of  that 
law  placed  in  them,  of  indefinite  improvement,  corresponding 
exactly  to  the  law  which  God  has  given  our  minds,  that  we 
may  improve  indefinitely.  And  it  is  here,  in  my  judgment, 
that  we  have  the  best  pay  that  we  possibly  can  have,  as  we 
go  on  from  day  to  day  earning  our  living  from  the  soil,  — 
that  we  can  use  these  grand  laws  which  Gt>d  has  impressed 
upon  the  plants  we  cultivate,  to  increase  their  beauty  for  our 
delight,  as  well  as  their  utility  for  our  comfort  and  support. 
The  enjoyment  that  comes  from  the  contemplation  of  such 
laws  and  such  results  is  a  rich  reward  for  a  rational  being. 

Major  Phinney  of  Barnstable.  I  feel  that  it  is  but  due 
to  Professor  Chadboume  to  say  that  he  has  always  been 
prompt  to  respond  to  every  call  of  the  Board  of  Agriculture, 
as  he  has  done  in  this  emergency.  I  would  move  that  a 
vote  of  thanks  be  tendered  to  him  for  his  useful,  interesting, 
and  instructive  lecture  this  evening. 

This  motion  was  carried  unanimously,  and  the  Board  ad- 
journed to  Wednesday  morning  at  half-past  nine  o'clock. 
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SECOND      DAY. 

The  meeting  was  called  to  order  at  half-past  nine  o'clock 
by  Capt.  MoOBB,  who  introduced  as  the  chairman  for  the  day 
Mr.  Ayeby  p.  Sladb  of  Somerset.  The  discussion  opened 
with  a  paper  on 

THE   BREEDING,  TRAIKING,  AND  MANAGEMENT  OP  HORSES. 

BY  JOHN  B.   BUSSBIX  OF  LBICBSTBB. 

The  gentlemen  who  have  assigned  to  me  a  subject  so  broad 
and  comprehensive  as  the  breeding,  management,  and  train- 
ing of  horses  are  well  aware  that  its  thorough  treatment 
would  require  volumes :  they  must  therefore  intend,  in  the 
necessary  limits  of  such  a  paper,  that  I  touch  it  with  a  light 
hand,  and  merely  suggest  points  for  discussion.  It  is  gener- 
ally conceded  that  horse-breeding  in  New  England,  as  a  busi- 
ness, is  not  successful ;  that  it  is  not  the  legitimate  occupa- 
tion of  the  farmer,  but  only  the  pleasurable  pursuit  of  those 
who  can  afford  to  breed  without  regard  to  profit.  We  have 
the  testimony  of  breeders  of  all  classes,  who  agree  upon  this 
point.-  I  may  add  to  this  conclusion,  that  New-England 
horse-breeding,  for  twenty  years  past,  has  not  only  been 
without  profit,  but  it  has  been  discreditable,  inasmuch  as 
the  great  proportion  of  horses  produced  have  been  of  poor 
quality,  neither  fit  for  genteel  service,  nor  for  the  labors  of 
the  farm.  Many  reasons  are  assigned  for  this  failure.  Long 
arguments  are  made  to  show  that  we  neglect  certain  myste- 
rious laws  of  selection,  that,  if  understood,  would  lead  us  to 
results  as  positive  as  are  obtained  by  those  who  successfully 
breed  sheep,  hogs,  or  horned  cattle.    . 

People  ignorant  of  their  business,  or  careless  in  it,  com- 
monly fail;  but  it  cannot  be  said  that  our  horse-breeding 
has  been  attempted  merely  by  the  heedless  and  the  ignorant. 
It  has  been  attempted  by  men  successful  in  other  pursuits ; 
it  has  enlisted  great  enthusiasm;  it  has  commanded  large 
capital ;  it  has  had  intelligent  exposition ;  and  it  has  been  the 
theme  of  const^mt  discussion.  Men  of  high  social  position 
and  wide  personal  influence  have  engaged  in  it,  and  been 
cordially  supported  in  their  sales;  but  the  summing  up  is 
financial  loss,  disappointment,  and  disgust. 
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When  one  enters  upon  the  production  of  any  article  for 
sale,  he  should  carefully  consider  the  market,  and  endeavor 
to  make  his  production  conform  to  the  demand,  in  price  and 
quality. 

The  farmer  who  breeds  for  sale  must  rear  what  the  public 
want,  and  be  able  to  make  a  profit  at  the  price  his  animals 
will  command,  or  he  labors  in  vain.  In  our  horse-breeding, 
instead  of  produoii^  elegant  horses  for  the  rich  man's  car- 
riage, or  powerful  workers  for  the  cart  or  plough,  or  quick- 
maturing,  active  helpers  in  the  busy  traffic  of  our  city  life, 
—  something  that  can  be  done  with  certainty  and  profit,  — 
the  chief  object  of  the  New-England  breeder  has  been  to 
produce  a  horse  that  can  be  trained  to  a  track-record  in  his 
second-best  gait.  The  occasional  vast  prizes  of  the  trotting 
world  have  so  dazzled  us,  that  we  have  overlooked  sober 
prosaic  gains;  and  each  man  has  sought  to  breed  a  Lady 
Thorne  or  Dexter.  The  man  who  endeavors  to  act  intelli- 
gently in  breeding  trotters,  and  begins  by  examining  the 
ground  to  see  how  he  shall  best  accomplish  his  purpose, 
is  at  once  met  with  the  never-ending  controversy  as  to  what 
is  the  origin  of  the  trotting-power.  One  powerful  party, 
strong  in  vested  interests,  contends  that  it  is  proprietary  in 
the  family  of  horses  descended  from  Messenger,  —  a  thor- 
oughbred English  horse  imported  at  the  close  of  the  last 
century,  whose  precious  blood,  though  infinitesimally  diluted, 
still  asserts  itself,  and  grows  stronger  the  less  there  is  of  it. 

The  Morgans  —  whose  original  blood  was  pure  and  strong 
enough  to  found  the  best  family  of  horses  for  general  use 
ever  known  in  this  country,  but  now  passed  by  because 
quenched  in  floods  of  cold  puddle  —  have  had  enthusiastic 
volumes  written  in  their  praise. 

One  faction  asserts  that  any  family  of  horses  trotted  for  a 
few  generations  is  liable  to  produce  trotters,  because  instinct 
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ity  for  some  especial  family ;  while  the  occasional  breeder, 
bewildered  by  the  jargon  of  disputing  horsemen,  commonly 
goes  it  blind,  taking  his  chance  for  a  Goldsmith  Maid  or  a 
Rarus  by  breeding  his  usually  worn-out,  unsound  mare  to  a 
horse  of  a  track-record,  or  often  to  a  horse  whose  boasted 
excellence  is  in  his  relation  to  a  horse  that  had  such  a 
record. 

Stock  horses  that  have,  among  hundreds  of  unknown  or 
forgotten  failures,  registered  some  accidental  trotters,  have 
had  no  lack  of  patronage,  and,  in  some  well-known  cases, 
have  commanded  enormous  fees  for  their  services ;  greater,  in 
the  aggregate  amount,  than  the  whole  value  of  their  progeny. 

But  the  trotting-business  is  a  complicated  one.  It  does 
not  end  with  the  growth  of  the  foal  to  common  maturity : 
that  is  but  the  beginning  of  sorrow  and  responsibility.  This 
trotting-instinct,  unlike  other  horse  qualities,  is  latent.  The 
horse  that  can  trot  fast  don't  know  it :  he  has  to  be  devel- 
oped by  a  peculiar  course  of  instruction.  He  is  like  a  deaf 
man,  who  is  also  mute  because  he  has  no  comprehension  of 
speech ;  and  hi^  unused  faculties  have  to  be  awakened  in  the 
brain,  and  the  organs  practised,  until  he  learns  lip-reading 
and  speech.  So  the  colt  has  to  be  "  developed,"  —  "  handled 
for  speed."  Then  begins  the  real  expense  of  his  rearing. 
One  season  of  a  young  horse  in  the  hands  of  a  ^^profes- 
sional," with  the  cost  of  sulkios,  blankets,  boots,  toe-wrights, 
constant  changes  of  shoeing,  &c.,  will  take  the  cost  of  a  trot- 
ter far  beyond  any  thing  that  he  will  realize  as  a  mere  horse. 

It  is  the  rule  of  these  ventures,  that  the  colt  is  a  failure, 
and  that,  tried  too  young,  he  is  over-worked  in  training,  and 
comes  back  to  his  owner  with  puffed  legs,  stiffened  joints, 
contracted  feet,  and,  it  may  be,  with  incorrigible  vices.  But 
if  he  prove  the  exception  to  the  rule,  and  develop  speed 
and  stanchness,  it  is  then  incumbent  upon  his  owner  to 
take  him  to  the  track,  enter  him  skilfully  where  the  most 
can  be  made  of  him  by  getting  or  avoiding  record ;  and  the 
profit  must  be  had  from  the  games  of  the  track,  or  by  selling 
the  horse  for  a  price  that  indicates  at  once  that  he  is  to  be 
used  for  gambling-purposes.  It  is  calculated  by  observing 
horsemen,  that  when  the  best  sires  and  dam  are  selected,  and 
the  produce  bred  with  the  greatest  care,  the  chance  of  pro- 
ducing a  record  trotter  is  about  one  in  a  hundred ;  but,  when 
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the  business  is  attempted  in  the  hap-hazard  way,  the  chance 
of  success  is  infinitesimal. 

But  if  these  failures  to  make  trotters  could  be  profitably 
utilized  in  any  other  direction,  if  the  horse  which  finds  the 
miles  too  long  to  win  somebody's  money  for  his  owner  could 
be  sold  for  a  high  price  for  oth^r  use,  there  would  still  be 
hope  for  the  breeder.  But  it  happens  that  these  families 
that  are  the  residuary  legatees  of  the  trotting-power  have 
little  else  to  recommend  them,  lacking  style  and  size  for  the 
carriage,  weight  and  power  for  draught,  and  falling  far  short 
of  the  physical  and  mental  standard  demanded  for  the  saddle. 

It  is  especially  unfortunate  that  several  of  the  favored  pro- 
genitors of  the  trotting  faculty  have  been  the  veriest  brutes 
in  race  and  disposition,  soft  in  bottom,  unsound,  and  leaving 
behind  them  a  heritage  of  defects  that  taints  their  whole  line 
of  descent. 

Among  the  disputes,  false  pedigrees,  ignorance,  and  hap- 
hazard of  trotter-breeding,  the  chances  and  the  results  are 
about  the  same  as  a  cynical  Frenchman  said  they  were,  when 
a  man  sought  to  get  a  good  wife  in  Parisian  society.  He 
said  it  was  like  gabbing  for  an  eel  hidden  in  a  barrel  of 
snakes. 

It  thus '  appears  that  our  horse-breeding  is  a  failure,  be- 
cause we  have  pursued  a  branch  of  the  business  that  is  in- 
volved in  such  doubt  and  difficulty,  that  it  compares  with 
legitimate  pursuits  as  the  investment  of  money  in  lotteries 
compares  with  regular  industry.  We  have  done  it  at  an  ex- 
pense that  the  most  favorable  outcome  could  not  reimburse, 
and  we  have  been  trying  to  produce  that  which  has  but  a 
limited  market,  and  that  depends  upon  sport  or  fashion. 

At  this  moment,  while  the  country  is  full  of  trotters  that 
lack  the  disposition,  or  the  wind,  or  the  limb,  or  all  of  these, 
to  trot,  it  is  well  known  that  fine  horses  for  carriage-use 
were  never  so  scarce  as  they  are  now.  The  observer  at  our 
watering-places  and  in  the  city  parks  will  notice  that  there 
is  a  return  to  English  fashions  in  pleasure-driving ;  that 
slower  horses  of  fine  action,  fit  to  wear  heavy  harness,  and 
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These  are  the  horses  wanted  by  all  the  luxurious  and 
wealthy  of  the  world.  The  finer  and  more  beautiful  the 
animal,  the  surer  his  market.  We  want  a  proud,  fine- 
actioned  horse,  —  a  lean  head,  with  thin  lips,  open  nostril, 
full,  kindly,  lustrous  eye,  a  broad  forehead,  and  quick,  play- 
ful ear ;  the  crest  not  too  high ;  the  neck  light,  well  set,  and 
arching ;  the  throttle  large ;  the  skin  thin,  and  the  fine  hair 
blooming  with  health ;  the  limbs  powerful  and  perfect ;  the 
hoof  round  and  harcf,  —  the  type  of  horse  whose  back 
has  been  the  throne  of  conquerors,  whose  neck  is  clothed 
with  thunder,  and  the  glory  of  whose  nostrils  is  terrible. 
Granted  that  this  is  the  ideal  horse,  the  horse  of  story  and 
of  song,  yet  it  is  easier  to  produce  him  in  his  highest  possible 
perfection  than  it  is  to  get  the  ideal  of  the  trotting-track. 

An  accidental,  elegant  carriage-horse  may  be  occasionally 
found  in  any  of  our  families  of  horses.  Morgans,  Hamble- 
tonians.  Clays,  Mambrinos,  produce  them  more  frequently 
than  they  produce  low  record  trotters  ;  but  all  these  families 
lack  the  combination  of  size,  style,  courage,  and  bottom,  that 
are  wanted  in  the  horse  for  which  there  is  a  steady,  unfail- 
ing demand. 

It  has  been  urged  by  writers  who  have  considered  this 
subject  before  me,  that,  in  order  to  produce  carriage-horses 
or  park-horses  of  proper  quality,  we  should  use  the  excep- 
tionally fine  ones  of  the  families  we  have,  and  find  our  result 
in  their  produce ;  but  experienced  breeders  are  well  aware 
that  accidentally  fine  animals  of  races  of  mongrel  blood  do 
not  reproduce  their  own  accidental  qualities,  but  commonly 
throw  back  to  their  inferior  ancestry.  K  this  is  allowed,  we 
most  look  outside  of  what  we  have,  if  we  intend  to  breed 
horses  for  profit.  At  this  point  of  our  investigation  we  are 
not  compelled  to  grope  in  the  dark :  we  are  upon  ground 
that  has  been  carefully  explored,  and  we  can  avail  ourselves 
of  the  experience  of  the  world. 

The  poet  says,  — 

**  From  fairest  creatures  we  desire  increase, 
That  thereby  beauty's  rose  might  never  die, 
But,  as  the  riper  should  by  time  decease, 
His  tender  heir  might  bear  his  memory.'' 

We  know  that  beauty  of  form,  fineness  of  bone,  good  stat- 
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ure,  and  other  high  qualities,  if  inherent  in  families,  may  be 
continued  by  careful  selection. 

The  question  then  arises,  What  available  race  is  there,  that, 
bred  through  long  generations,  is  so  established,  that  it  is 
unfailing  in  its  power  of  reproducing  its  qualities  ?  We  know 
that  the  horse  of  the  East  is  the  type,  and  that  his  is  the 
parent  race;  and  we  know  that  the  Eastern  horse,  Arab, 
Barb,  or  Turk,  was  the  founder  of  the  present  race  of  English 
thorough-breds ;  and  it  is  the  experiAice  of  the  world,  that 
the  Anglo- Arab,  nourished,  trained,  and  tested  for  two  cen- 
turies by  the  best  horsemen  in  the  world,  is  the  unfailing 
fountain  to  which  they  must  recur. 

On  the  Continent  of  Europe  this  question  is  so  settled, 
that  there  is  not  an  argument  to  the  contrary.  The  govern- 
ment breeding  studs  of  every  nation  are  supplied  with  sires 
from  "  the  tight  little  island."  Every  important  sale  held  in 
England  has  competitors  from  the  Continent ;  and,  when  the 
horse  Blair  Athol  was  brought  to  the  hammer,  an  English 
breeding  company  was  compelled  to  pay  fifteen  thousand 
guineas  to  retain  him  in  England. 

So  great  has  been  the  drain,  that  the  English  are  alarmed ; 
and  the  warning  cry  is  raised,  that  they  are  being  depleted  of 
their  supply. 

In  every  city  of  the  Continent,  even  to  the  south  of  Spain, 
the  traveller  sees  in  each  magnificent  equipage  the  blood 
that  has  been  so  long  the  glory  and  pride  of  England.  We 
are  fortunate  in  having  a  long-established  branch  of  that 
family  in  this  country,  in  some  respects  superior  to  their 
English  congeners.  The  soil  and  climate  of  Kentucky,  that 
State,  as  my  old  friend  Dr.  Weldon  says,  "  of  short-homed 
cattle  and  long-horned  whiskey,"  has  proved  their  kindly 
nurse,  and  put  forward  horses  that  even  dare  to  cross  the 
water,  and  challenge  English  sportsmen  on  their  own  turf. 

And  now  I  come  to  the  assertion,  founded  on  the  facts  of 
general  experience,  that,  if  we  are  to  breed  for  profit  and 
credit,  we  must  come  forward  with  the  rest  of  the  world, 
and  employ  the  services  of  selected  thorough-breds.  I  say 
^^  selected,"  because  I  am  well  aware  that  there  is  a  vast 
range  of  choice  in  thorough-breds.  I  have  sometimes  been 
almost  persuaded  that  half  or  three-quarters  bred  horses 
from  strong  stock  would  best  answer  the  purpose.     Justin 
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Morgan,  Abdallab,  American  Star,  and  Mambrino  Chief,  are 
examples  of  this  grade ;  though,  in  such  cases,  there  should 
be  blood  on  the  side  of  the  dams,  or  re-enforcement  of  blood 
in  the  next  generation.  In  selecting  a  thorough-bred,  I  would 
choose  no  weedy  horse,  because  he  had  run  fast  miles,  or 
lowered  the  record  at  short  distances.  He  should  have  the 
beauty  of  his  race,  and  show  his  kingly  lineage  in  his  bearing 
and  expression.  He  should  be  fifteen  and  three-fourths  or 
sixteen  hands  high,  without  having  long  legs.  He  should 
have  strong  mental  qualities ;  for  a  horse,  like  a  man,  cannot 
be  merely  an  animal.  He  must  be  intelligent,  brave,  patient^ 
and  generous.  He  must  have  a  pedigree  in  which  every  an- 
cestor is  known  to  have  been  of  approved  excellence,  and 
with  record  showing  that  they  have  been  willing  to  die,  to 
carry  their  owners'  colors  to  the  front,  and  that,  in  the  test  of 
the  four-mile  race,  they  have  swerved  not  from  the  cold  steel, 
nor  the  sharp  switch  of  whalebone,  but  run  straight  and  true, 
as  old  man  Harper  used  to  say,  from  "  eend  to  eend." 

Let  the  men  who  are  so  swift  to  disparage  those  they  con- 
temptuously mention  as  "  runners  "  not  forget  that  the  finest 
race  of  horses  ever  known  in  New  England  came  from  the 
thorough  blood  that  flowed  in  the  veins  of  both  sire  and  dam 
of  Justin  Morgan ;  that  both  Hambletonian  and  Mambrino 
Chief,  representatives  of  the  two  great  rival  families  of  trot- 
ters, are  but  four  removes  from  powerful  race-horses.  And 
while  both  of  these  sires  have  made  abundant  failures  with 
mares  of  cold  blood,  they  have  made  gfreat  successes  with 
mares  strong  in  racing  blood;  Hambletonian  sharing  his 
fame  as  a  sire  almost  entirely  with  the  daughters  of  Ameri- 
can Star.  And  Mambrino  Chief  has  had  a  wide  range  of  fine- 
bred  mares;  Lady  Thorne,  unquestionably  the  best  track- 
horse  of  her  day,  the  only  trotter  Goldsmith  Maid  ever  met 
from  whom  she  could  never  win  a  heat,  being  by  Mambrino 
Chief  out  of  a  dam  almost  quite  thorough-bred. 

And  now  it  is  full  time  for  me  to  come  to  the  question  of 
what  sort  of  mares  shall  we  use.  When  I  look  at  our  New- 
England  stock,  it  is  easier  for  me  to  say  what  should  not  be 
used.  It  is  generally  claimed,  by  those  who  write  and  talk 
the  most  about  horse-breeding,  that  foals  follow  the  sire,  and 
that  the  best  mare  is  the  one  that  impresses  her  offspring  the 
least  with  her  own  individuality.     There  is  much  argument 
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cited  from  the  Arabs,  and  other  vague  experience,  to  show 
the  truth  of  this  opinion.  I  entirely  dissent  from  this  view. 
This  is  a  theory  contradicted  by  all  true  observation  and  ex- 
perience. It  is  not  the  theory  of  the  Arabs,  either:  it  is  part 
of  that  vast  amount  of  theorizing  done  in  the  all-pervading 
stallion  interest.  A  ready  belief  has  been  accorded  to  it,  be- 
cause, in  our  way  of  breeding,  the  male  is  the  selected  par- 
ent, and  usually  of  a  higher  lineage  than  the  dam ;  but,  other 
things  being  equal,  the  mare  is  the  parent  whose  impress  is 
most  to  be  seen  in  the  foal.  Why  should  not  this  be  so  ? 
She  is  the  equal  of  the  male  in  every  equine  quality,  and  per- 
haps surpasses  him  in  endurance.  She  concentrates  herself 
upon  one,  and  carries  it  in  her  body,  nourished  from  her  own 
hearths  blood,  sharing  all  her  moods,  and  its  temper  varied  by 
her  experiences;  while  the  sire  may  quicken  the  germ  of 
two  hundred  foals  in  the  same  season,  as  careless  of  them  all 
as  the  knight  of  old, 

**  Who  loved,  and  who  rode  away." 

The  idea  that  the  Arabs  trace  all  excellence  through  the 
male  line  is  derived  entirely  from  the  testimony  of  Abd-el- 
Kader,  who  wrote  a  notable  letter  to  Gen.  Daumas,  in  which 
he  asserts,  that  *^  the  bones,  tendons,  nerves,  and  venous  sys- 
tem proceed  from  the  sire."  He  also  concludes  that  the  moral 
qualities  have  their  origin  in  the  sire,  and  that  really  the  dam 
does  little  more  than  to  give  color  and  some  resemblance  to  her 
own  form.  This  is  the  opinion  of  a  very  eminent  man,  and  a 
first-rate  Arabian  horseman  ;  but  perhaps,  if  we  could  bring 
together  as  many  Arabs  as  there  are  American  horsemen  in 
this  assembly,  we  would  find  as  much  difference  of  opinion 
as  we  are  sure  to  find  here. 

Arabian  testimony  is  based  upon  cloudy  tradition  or  individ- 
ual experience ;  but  English  and  American  thorough-breed- 
ing has  a  history  and  carefully-recorded  observation  which 
contradict  the  Arab  chieftain,  and  bring  proofs  against 
him.  In  English  and  American  thorough-breeding,  the  dams 
are  the  equals  of  the  sires  in  lineage,  and  often  in  perform- 
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horses,  that  have  vastly  increased  the  wealth  of  breeders,  and 
proved  the  truth  of  the  maxims  of  another  Arab,  the  prophet 
Mahomet,  who  said,  "  Let  mares  be  preferred :  their  bellies 
are  a  treasure,  and  their  backs  are  the  seat  of  honor/' 

Blood  and  quality  can  be  obtained  with  so  much  greater 
rapidity  by  the  male  line,  that  highly-bred  sires  used  with 
our  best  mares  would  soon  raise  the  quality  to  the  desired 
point.  .  One  of  the  follies  of  breeding  is  seen  in  the  fact  that 
mares  are  commonly  allowed  to  breed,  because  they  are,  by 
age,  hard  work,  or  unsoundness,  unfitted  for  other  service. 
If  a  mare's  nervous  system  has  not  been  worn  out,  age  is  no 
reason  why  she  should  not  rear  foals.  She  must  be  sound 
in  limb,  of  good  constitution,  and  have  room  to  carry  her 
foal.  Nervous,  lathy,  "tucked-up"  mares,  poor  feeders, 
must  not  be  used,  no  matter  how  fast  they  may  trot.  Size 
in  a  mare  is  not  so  important,  if  she  have  a  good  barrel,  and 
if  she  is  known  to  be  of  large-sized  stock.  Neither  a  large 
nor  a  small  animal  will  perpetuate  the  likeness  of  himself  or 
herself,  unless  descended  from  a  family  which  is  either  the 
one  or  the  other ;  for  the  fact  that  you  get  the  characteristics 
of  the  breed,  not  of  the  immediate  parent,  always  obtains. 
The  better  the  mare  is,  and  the  better  her  lineage,  the  better 
will  be  her  produce.  And  I  will  conclude  this  portion  of 
my  subject  by  saying,  that  if  a  man  has  not  a  thoroughly 
good,  well-bred  mare,  and  cannot  obtain  the  services  of  a 
first-class,  highly-bred  sire,  he  had  better  let  the  matter 
alone. 

MANAGEMENT  OF  HOBSE8. 

Under  this  head  I  suppose  I  am  to  speak  of  the  rearing 
and  care  of  stock. 

Having  been  a  stallion-keeper,  I  wish  to  begin  by  some 
remarks  on  the  management  of  stallions. 

When  a  horse  begins  a  stud-career,  his  owner  should  abso- 
lutely withdraw  him  from  the  worry  and  excitement  of  train- 
ing. Horses  kept  for  service  of  mares,  and  trained  at  the 
same  time,  will  get  nervous  and  excitable  stock.  But  a 
worse  error  still  is  to  put  a  horse  into  a  condition  of  flesh, 
like  a  prize  pig,  in  order  to  brag  of  how  much  he  weighs,  and 
to  keep  him,  without  exercise,  in  the  close  confinement  of  a 
box-stall,  until  he  becomes  a  moody,  morose,  and  often  savage 
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brute.  Many  stallionc  become  partially  insane  under  the 
common  ti*eatment,  and  are  a  pest  to  their  owners,  dangeroua 
to  grooms,  and  beget  vicious  stock.  A  stallion  should  be 
kept  in  good  health  and  moderate  flesh.  His  box  should  he- 
where  he  can  have  the  constant  company  of  other  horses, 
or  in  sight  of  his  mares.  He  should  have  a  paddock  to  run 
in,  or  have  plenty  of  cut  grass  during  his  season.  He  should 
be  exercised  in  double  harness,  or  under  the  saddle  accom- 
panied by  other  horses,  as  often  as  convenient.  His  exercise 
should  be  brisk  and  blood-stirring,  with  occasional  sharp  work 
so  as  to  get  a  good  sweat.  Under  such  treatment,  a  stallion, 
unless  he  is  naturally  a  vicious  brute,  will  be  as  cheerful  and 
pleasant  to  keep  as  any  mare  is. 

Breeding-mares  must  be  kept  in  good  condition,  —  the  best 
of  pasture,  oats  and  hay  in  winter,  and  warm  quarters. 
Work  will  not  hurt  them.  Some  of  the  best  foals  have  come 
from  mares  that  worked  moderately  up  to  a  week  before 
foaling. 

When  a  breeder,  by  the  union  of  suitable  parents,  has  pro- 
duced a  foal,  it  then  rests  with  him  to  bring  it  to  the  full 
perfection  of  power.  To  do  this,  common  sense,  or  what  is 
sometimes  called  "horse  sense,"  is  all  that  is  required.  A 
well-pastured  or  well-fed  mare  will  provide  all  the  nourish- 
ment the  suckling  requires.  If  it  is  a  fall  foal,  it  may  be 
allowed  to  run  with  the  dam  until  spring ;  but,  if  it  is  a 
spring  foal,  four  or  five  months  is  the  usual  time.  Foals  are 
easily  weaned,  but  must  never  be  turned  back  to  pasture. 
This  is  a  critical  time.  The  foal  must  be  kept  growing.  He 
must  therefore  be  kept  in  a  convenient  paddock,  fed  regularly 
with  sweet  hay  and  bruised  oats,  and  continually  handled 
all  over  from  head  to  feet.  Now  is  the  time  to  train  and 
break  him.  The  lessons  taught  at  this  stage  will  never  be 
forgotten,  and  he  can  be  made  perfectly  docile  and  obedient.. 
His  feet  must  be  carefully  looked  to,  and  not  allowed  to  grow 
too  'long  either  at  toe  or  heel.  There  is  a  common  idea 
among  farmer  breeders  that  a  colt  should  not  be  allowed 
grain ;  and  nine  out  of  ten  men  who  show  you  a  colt  will 
boast,  truly  or  falsely,  that  he  has  had  no  grain.     I  have  lis- 
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abounds  in  wretched  stock,  that,  in  addition  to  the  disadvan- 
tage of  low  mongrel  breeding,  has  been  starved  at  the  grow- 
ing time  of  life,  raised  on  bare  hill  pastures  where  there  was 
nothing  to  make  a  horse  of,  exposed  to  cold  storms,  scorch- 
ing sun,  torment  of  flies,  and  in  winter  compelled  to  live  on 
meadow-hay,  and  shiver  in  the  barnyard,  an  unkempt,  long- 
haired, lousy  scrub.  A  colt  so  reared,  if  he  were  descended 
from  a  royal  line,  would  never  make  a  horse.  "  Half  a  horse 
goes  down  his  throat ;  "  and  the  first  two  years  is  the  time  to 
make  your  horse  in.  The  time  then  lost  can  never  be  re- 
gained. If  you  starve  a  well-grown,  mature  animal,  he  will 
,be  thin,  weak,  and  unable  to  work ;  but  you  can  return  to 
generous  diet,  and  put  new  flesh  on  his  frame,  and  give  the 
gloss  of  health  to  his  hair.  But  a  colt  must  be  kept  growing,  or 
he  loses  his  opportunity.  Oats  are  the  natural  food  of  a  horse ; 
and  a  weanling  may  have  from  two  to  four  quarts  a  day  of 
bruised  oats,  and  all  the  hay  he  can  eat.  The  yearling  may 
have  more,  if  he  exercises  in  a  large  yard  or  paddock. 

At  two  years  old  a  colt  should  be  broken  to  harness,  and 
have  regular  work.  This  will  sound  strangely  to  people  who 
are  accustomed  to  wait  imtil  a  colt  is  five  years  old,  before  they 
halter  break  him ;  and  I  know  there  are  [many  colts,  that,  for 
lack  of  breeding  and  keeping,  are  not  mature  enough  to  go  to 
work  at  five.  But  I  am  talking  now  about  colts  that  may  be 
raised  for  profit ;  and  such  a  colt  must  be  fit  to  be  broken  to 
harness  at  two,  certainly  at  three.  There  has  been  a  great 
deal  of  dispute  about  this  point  in  horse  management.  I 
have  heard  the  arguments  on  both  sides,  English  and  Ameri- 
can; and  Avhile  I  woidd  not  train  a  two-year-old  for  speed 
(except  a  thorough-bred),  nor  work  him  beyond  his  strength, 
I  am  fully  satisfied  that  it  is  best  to  use  him  carefully  for  the 
better  development  of  his  muscles.  The  French  breeders  of 
the  Percherons,  ariftagnificent  family  of  powerful  horses,  in 
use  all  over  France,  work  them  at  a  year  old  ;  and  at  eigh- 
teen months  they  are  expected  to  earn  their  living  at  the 
plough  and  in  the  cart.  There  are  no  sounder  horses  in  the 
world  than  those  thus  reared.  In  Mr.  Murray's  book  on 
the  Perfect  Horse,  there  is  an  admirable  chapter  on  "  How 
to  Train  a  Colt ;  "  and,  though  I  do  not  agree  with  many  of 
Mr.  Murray's  opinions,  that  chapter  and  the  chapter  on 
horse-shoeing  redeem  all  his  errors. 
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Every  breeder  should  be  fond  of  association  with  animals : 
he  should  be  a  judge  of  form,  health,  and  improvement,  and 
he  should  understand  how  to  handle  them.  There  are  no 
secrets  in  the  horse-business  that  men  of  average  intelligence 
in  regard  to  animals  cannot  at  once  master.  Quiet,  patient 
ways,  with  low  voice,  and  gentle  but  strong  hand,  will  teach 
a  colt  all  that  he  needs  to  know.  There  are  men  in  every 
New-England  neighborhood  who  can  break  colts  safely  to 
harness,  and  by  persistent,  careful  practice,  fit  them  to  stand 
quietly,  to  stop  at  the  given  word,  and  to  be  way-wise  on 
any  roads.  In  ray  county  of  Worcester,  there  are  commu- 
nities where  they  take  great  pride  in  educating  oxen ;  and  I 
have  seen,  at  Worcester  and  at  Franklin  County  cattle  shows, 
steers  trained  to  an  incredible  point  of  intelligence  and  do- 
cility. Boys  that  can  train  a  steer  to  walk  a  chalk-line,  and 
to  go  on  his  knees  at  the  word  of  command,  can  do  wonders 
with  horses;  for  the  horse  enjo]rs  the  companionship  of 
man,  responds  at  once  to  kindness,  and,  next  to  the  dog,  has 
the  quickest  intelligence  of  any  of  our  domestic  animals. 
Horses  for  profit  must  be  sold  young,  unless  they  earn  their 
living  every  day.  Leave  speculation  to  jockeys  and  dealers  ; 
sell  when  you  have  a  customer ;  sell  whenever  a  reasonable 
profit  is  offered  to  you.  The  best  time  to  sell  is  before  the 
colt  is  foaled,  to  some  one  who  is  in  love  with  the  dam :  the 
next  best  time  is  when  the  foal  is  weaned.  To  the  common 
eye,  all  weanlings  will  make  fine  hoi*ses ;  and  the  price  of  a 
weanling  generally  pays  more  profit  than  the  breeder  ever 
has  offered  to  him  again.  When  your  colt  is  past  two,  every 
hour  that  you  delay  to  sell  is  **  burning  daylight."  Early 
maturity  is  one  of  the  great  advantages  in  thorough  blood ; 
and  no  man  can  afford  to  breed  from  any  family  that  is  slow 
in  maturing.  % 

If  horses  are  kept  on  the  farm  because  they  are  thought  to 
be  improving,  or  useful  in  work,  they  are  liable  to  accident, 
and  they  are  usually  injured  in  the  feet  from  some  of  the 
diseases  that  are  incident  to  shoeing.  Our  greatest  folly  in 
our  management  of  horses  is  in  submitting  their  feet  to  the 
clumsy  handling  of  a  stupid,  ignorant,  and  often  drunken 
mechanic,  to  have  him  shod.  I  will  not  here  contend  that 
horses  should  not  be  shod  at  all ;  because  shoeing,  though  an 
invention  of  barbarians,  is,  when  carefully  used,  an  assist- 
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ance  in  utilizing  the  powers  of  the  horse  in  his  artificial  life ; 
but,  in  the  common  way  of  doing  it,  it  is  the  most  onerous 
tax  imposed  upon  mankind.  A  horse  condemned  to  wear 
heavy  shoes  to  which  heel  and  toe  calkins  are  affixed  begins 
to  fail  from  that  moment.  At  the  age  when  he  should  be  in 
the  fullest  enjoyment  of  his  strength,  he  is  called  old.  And 
few  of  our  horses  live  out  half  their  days,  the  great  cause  of 
their  decline  being  from  diseases  of  the  feet ;  all  of  which 
are  caused  by  ignorant  shoeing.  In  the  management  of  colts 
on  a  farm,  they  should  not  be  shod  until  they  come  to  rapid 
and  long-continued  labor  on  hard  roads ;  and  then  the  light- 
est possible  application  of  iron  should  be  made.  The  safest 
way  is  to  let  the  hind-feet  be  bare,  and  to  shoe  the  fore- 
feet with  tips  or  crescents  of  iron  that  only  cover  the  toe. 
It  must  be  borne  in  mind  that  the  frog  is  the  natural  level 
of  the  horse's,  foot,  and  the  hoof  must  be  trimmed,  keeping 
that  ever  in  view.  I  cannot  close  this  paper  without  com- 
ment upon  the  manner  in  which  horses  are  judged,  and  pre- 
miums awarded,  at  the  annual  fairs  of  our  county  associa- 
tions. Regardless  of  breeding,  form,  comeliness,  or  temper, 
the  only  point  considered  is  speed  at  the  trot.  And  even 
when  there  is  an  award  for  the  '*  family  horse,"  so  called,  or 
the  '*  roadster,"  the  premium  usually  falls  to  the  horse  of 
these  classes ;  that  is,  the  faster  trotter.  I  have  seen  a  first 
premium  awarded  to  a  "stallion  for  general  purposes"  that 
was  suffering  from  periodic  ophthalmia,  and  that  was  stone 
blind  within  a  year,  and  a  first  premium  awarded  to  a  three- 
year-old  stallion,  which  had,  under  his  paraphernalia  of  trot- 
ting-boots,  as  much  as  two  ring-bones;  in  both  cases  be- 
cause they  were  skilfully  driven  by  a  professional  horse- 
sharper,  and  made  the  fastest  mile.  A  system  under  which 
such  awards  are  made  calls  for  thorough  reform.  In  other 
departments  of  live  stock,  animals  are  judged  by  their  points,, 
and  receive  credit  accordingly ;  and,  if  our  agricultural  socie- 
ties wish  to  make  their  exhibitions  occasions  of  profit  and 
education,  they  should  adopt  a  scale  of  points  for  judging 
horses  of  all  ages,  in  which  speed  at  the  trot  may  be  reck- 
oned as  one  point,  but  in  which  size,  symmetry,  soundness, 
action,  &c.,  should  constitute  others.  Then  if  a  ring-boned, 
or  spavined  scrub  that  has  been  "handled"  and  "devel- 
oped "  so  that  he  can  make  a  tsLst  mile,  beats  a  large,  fine. 
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well-actioned,  well-bred  horse,  let  the  scrub  have  the  benefit 
of  that  point,  but  do  not  let  him  have  a  society*s  recommen- 
dation to  breeders  as  the  best  horse  "  for  the  general  purposes  " 
of  the  year. 

The  Chairman.  I  think  you  will  all  acknowledge  that 
the  subject  has  been  presented  in  a  very  masterly  and  happy 
manner ;  and  it  is  now  open  for  discussion. 

Col.  Humphrey  of  Concord,  N.H.  The  subject  presented 
before  us  for  discussion  is  the  horse.  I  indorse  every  word 
the  gentleman  says.  I  have  had  some  experience  in  the 
matter,  and  I  think  I  know  something  about  the  subjects 
on  which  he  has  spoken.  I  fully  indorse  his  remarks  upon 
the  matter  of  racing-horses.  If  there  is  any  curse  in  the 
world  to  young  men  and  farmers,  it  is  that  of  breeding  a 
trotting-horse  for  the  track.  When  I  speak  at  our  meetings 
upon  the  subject  of  the  horse,  I  always  take  the  ground 
that  he  takes.  I  consider  it  one  of  the  most  demoralizing 
things  for  a  young  farmer  to  get  the  idea  into  his  head  of 
breeding  a  horse  for  the  track.  But  the  gentleman  has  pre- 
sented that  subject  so  fully,  that  there  is  no  occasion  for 
my  going  into  it.  I  will,  however,  state  a  few  facts  in 
regard  to  the  amount  of  money  that  is  spent  in  raising  and 
training  track-horses;  and  we  all  know  that  there  is  not 
one  in  a  hundred  of  these  horses  that  proves  a  success.  I 
have  taken  a  little  pains  iti  investigate  the  matter ;  and,  if 
my  memory  serves  me  right,  there  were,  last  spring,  two 
hundred  and  twenty-five  horses  at  the  training-stables  in 
New  England,  not  to  mention  the  gfreen  horses  and  colts. 
Every  gentleman  who  has  a  promising  colt  expects  to  get  a 
horse  that  will  trot  in  2.20 :  2.30  will  not  answer  the  purpose. 
When  I  was  young,  2.40  was  considered  great  speed.  We 
all  know  that  a  very  large  number  of  the  owners  of  these 
colts  must  be  disappointed ;  and,  as  it  has  been  well  said 
here,  the  expense  of  training  a  horse  is  enormous.  Of  course, 
out  of  those  two  hundred  and  twenty-five  horses,  there  will 
be  more  than  two  hundred  that  will  disappoint  the  expecta- 
tions of  their  owners,  and  they  will  fail  to  get  a  return  for 
the  money  expended.  The  cost  of  training  a  horse  one  year 
will  eat  up  his  value,  and  more  than  that.  Therefore  I  am 
opposed  to  the  breeding  of  horses  for  the  track.  Then,  in 
connection  with  that,  is  the  gambling  that  is  carried  on.    I 
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suppose  you  all  know  about  that  as  well  as  I  do.  I  have 
been  through  the  ring,  and  know  all  about  the  inside  of  this 
matter  of  gambling,  —  the  pools  that  are  sold,  and  the  amount 
of  money  that  is  put  at  stake.  If  that  was  carried  on  in  any 
of  our  cities  or  towns,  the  parties  would  have  the  authorities 
down  upon  them  :  but  at  the  track  it  seems  to  be  all  right ; 
you  can  gamble  there.  I  know,  that,  when  we  see  a  hoi^se 
start  off,  we  get  interested  in  Mr.  So-and-So's  horse,  and  we 
are  apt  to  put  our  hands  into  our  pockets,  and  put  up  five 
dollars,  and  perhaps  a  great  deal  more,  when  wa  ought  not 
to.  The  whole  thing  is  exciting  and  demoralizing;  and 
therefore  I  go  against  it  on  that  ground,  if  on  no  other. 

I  have  not  time  to  say  much  on  the  question  of  breeding ; 
but  I  want  to  say  one  thing :  be  sure  you  breed  from  perfect 
animals.  Do  not  breed  from  a  mare  because  she  has  given 
out  here  or  there,  or  ^as  some  defect.  If  there  is  any  defect 
in  the  mare  or  horse,  it  is  just  as  sure  to  be  transmitted  as 
can  be.  I  have  had  a  little  experience  in  this  way.  I  own 
a  mare  which  no  money  would  buy,  because  I  bred  her.  I 
owned  her  mother  and  her  grandmother  before  her.  Her 
descent  was  in  a  direct  line  from  old  Sherman  Morgan. 
The  grandmother  was  thirty-three  years  old  when  she  died 
on  my  hands,  and  she  was  a  grand-daughter  of  old  Sherman 
Morgan.  A  spavin  came  out  upon  the  old  horse ;  and  that 
spavin  has  followed  his  descendants  all  the  way  down,  and 
appears  in  the  mare  that  I  drive  to-day.  But  for  that  spavin, 
I  would  not  take  a  thousand  dollars  for  her.  I  am  hoping 
now  to  get  her  so  that  she  will  not  go  lame.  I  remember  a 
well-known  stock  horse  that  had  a  ring-bone  in  his  foot ;  and 
almost  invariably  his  colts  had  ring-bones  in  their  feet. 
Then  I  remember  another  horse  that  came  from  New  York 
forty  years  ago,  —  a  celebrated  horse  in  his  day  (that  is,  so 
far  as  looks,  and  so  on,  were  concerned) ;  but  he  was  so 
vicious  that  nobody  could  handle  him.  That  horse  was 
never  driven,  to  my  recollection ;  and  all  the  colts  that  came 
from  him  were  utterly  vicious,  but  all  good-looking.  There 
was  not  one  of  them  that  could  be  broken  so  that  it  could 
be  made  useful  on  the  farm,  or  as  a  driving-horse. 

The  question  of  the  influence  of  the  male  and  female  on 
their  progeny  has  been  much  discussed.  I  suppose  it  is  a 
scientific  question  not  yet  settled.     I  don't  pretend  to  under- 
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stand  it ;  but  I  know  some  few  facts  about  it.  The  impres- 
sion is,  that  the  character  of  the  first  horse  put  to  a  mare 
influences  all  her  future  progeny.  A  gentleman  who  lives 
in  the  town  adjoining  mine  had  a  mare  that  he  put  the  first 
time  to  a  black  stallion,  and  afterwards  put  her  to  all  kinds 
of  stallions ;  but  every  one  of  her  colts  was  black.  I  don't 
pretend  to  say  that  there  is  any  thing  in  that :  I  only  state 
the  fact.  As  I  said  before,  I  think  we  should  be  always 
sure  to  breed  from  a  perfect  horse.  I  am  a  great  admirer 
of  the  Morgan  breed,  although  I  do  not  think  they  have  a 
great  deal  of  the  original  blood  in  them :  of  course,  it  is 
greatly  diluted ;  but  still  I  think  that  there  is  no  horse  that 
will  do  our  work  under  all  circumstances,  and  keep  his 
looks,  so  well  as  a  Morgan  horse.  If  we  could  get  some 
of  the  original  blood,  and  keep  it,  we  should  have  a  very 
desirable  breed  of  horses.  There  is  very  little  of  it  that 
crops  out  now,  even  in  the  Vermont  Morgans,  as  we  used  to 
call  this  breed. 

I  have  here  a  little  extract,  taken  from  "  The  Contempo- 
rary Review  "  of  London,  in  regard  to  the  expense  of  breed- 
ing racing-horses  in  England ;  and  perhaps  it  may  be  in- 
teresting to  you.  It  shows  that  the  amount  invested  in  race- 
horses in  all  departments  —  breeding,  training,  &c.  —  is 
1,723,000  guineas.  The  interest  on  that,  at  five  per  cent,  is 
X  90,450  per  annum,  or  $452,250.  The  interest  sunk  is  but 
a  small  part  of  the  expense.  The  annual  expense  of  keeping 
a  race-horse  is  £250,  or  $1,250,  including  training  and  all 
expenses.     The  whole  amount  is  as  follows :  — 

Interest  on  capital  invested.       .     .  £90,450 
Annual  keeping  and  training     .     .     583,500 


£673,950  ($3,369,750) 

This  is  the  expense  of  keeping  and  training  horses  for  the 
turf  in  England ;  and  the  same  thing  is  true  in  regard  to 
the  expense  involved  in  the  business  in   this  country.      I 
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very  much  edified  by  the  lecture.  I  think  it  would  not  be 
possible  to  put  thought  into  more  elegant  language  than  we 
have  had  here.  Most  of  it,  certainly,  meets  my  commenda- 
tion ;  but  I  cannot  give  it  that  sweeping  approbation  that 
the  gentleman  from  New  Hampshire  did.  He  said  that  he 
indorsed  it  unqualifiedly  throughout  There  was  one  prop- 
osition, which  was  stated  without  any  qualification,  that 
I  do  not  believe  in  at  all;  and  in  order  to  get  up  a  little 
discussion  here,  and  to  start  a  sort  of  personal  combat,  I 
am  going  to  begin  where  I  disagree.  The  statement  was 
this :  that  all  the  diseases  of  horses'  feet  proceed  from  the 
shoeing  ;  and  the  speaker  said  that  it  was  from  incompetent 
•or  ignorant  mechanics.  Now,  we  have  some  mechanics 
here,  and  they  are  pretty  sensible  men  ;  and  that  proposition 
will  get  some  hard  raps  before  this  meeting  is  through.  I 
dissent  from  it  most  unqualifiedly:  I  believe  directly  the 
opposite  from  that. 

I  have  owned  and  driven  horses  thirty  years,  and  I  have 
never,  in  a  single  instance,  seen  a  disease  in  a  horse's  foot, 
which  proceeded  from  the  shoeing  of  the  blacksmith,  when 
he  had  his  own  way ;  and  some  blacksmiths  who  have  done 
work  for  me  are  here  to-day.  I  say  I  have  never  seen 
a  single  instance.  I  have  heard  one  blacksmith  accuse 
anotlier  of  producing  a  given  disease.  You  know  how  it  is. 
When  a  man's  horse  is  lame,  it  is  a  very  nice  thing  to 
attribute  it  to  the  shoeing,  because  he  is  going  to  cure  it, 
and  sell  the  horse.  He  goes  to  another  blacksmith,  and  says, 
**My  horse  has  been  injured  by  shoeing;"  and  the  black- 
smith says,  "  Yes."  But  he  is  a  competitor  of  the  other  man. 
Blacksmiths,  I  am  sorry  to.  say,  are  not  above  disparaging 
each  other ;  and  one  blacksmith  will  say,  —  I  don't  know 
whether  he  believes  it  or  not,  —  that  the  trouble  was  pro- 
duced by  the  work  done  by  another  blacksmith. 

Now,  I  will  tell  you  how  the  disease  is  produced.  I  drive 
my  horse  in  the  spring  of  the  year.  There  is  mud  in  the 
road,  and  snow-water  only  just  above  the  freezing-point. 
I  stop  at  some  place,  and  let  him  stand  half  an  hour ;  then 
I  get  in  and  drive  four  miles,  not  enough  to  warm  his  feet, 
and  then  he  stands  another  half-hour.  I  do  not  know  any 
thing  about  the  case  when  he  is  put  up  at  night :  his  feet 
have  been  chilled,  and  they  remain  in  that  condition  over 
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night.  When  I  go  out  in  the  morning  and  take  up  his  feet, 
they  are  very  hot,  and  full  of  fever.  How  many  men  ever 
do  a  thing  to  cure  that  horse's  feet  ?  They  are  already  in  a 
state  of  inflammation.  He  has  not  been  sent  to  the  black- 
smith. Who  does  any  thing  to  cure  that?  There  is  not 
one  in  this  audience,  I  will  venture  to  say,  who  has  done 
a  single  thing  for  his  horse's  feet  when  in  that  condition.  K 
anybody  has,  let  him  say  so.  I  know  the  history  of  this 
thing:  I  have  inquired  into  it.  The  result  of  the  fever 
and  inflammation  is,  that  the  feet  begin  to  contract,  and  the 
horse  cannot  bear  his  weight  upon  them.  Did  shoeing  do 
it  ?  Not  a  bit  Lack  of  care,  and  oversight,  and  attention, 
on  the  part  of  the  proprietor  of  the  hoi*se,  did  it.  Do  not 
lay  it  to  the  blacksmith :  he  is  not  to  blame,  and  he  cannot 
cure  it.  You  need  not  run  from  one  blacksmith  to  another 
to  cure  it.  Nothing  can  cure  it.  The  horse  is  good  for 
nothing:  he  is  lost  forever.  The  loss  I  have  suffered  in 
horses  has  been  owing  to  my  own  carelessness  or  neglect, 
chiefly ;  though  I  have  unfortunately  bought  a  few  that  had 
defects  of  which  I  was  not  aware  at  the  time,  and  I  got 
cheated. 

We  may  say  that  shoeing  hurts  horses.  But  every  man 
is  mighty  wise  who  owns  a  horse  ;  and  one  man  goes  to  the 
blacksmith,  and  says,  ^^  Put  on  shoes  with  heels  as  thin  as  a 
cent,  and  toes  half  an  inch  thick."  Well,  the  man  is  paid 
for  doing  the  work ;  and  he  does  it.  Then  another  man 
comes  to  him,  and  says,  ^^  Put  shoes  on  my  horse  with  high 
heel-calkins,  and  no  toe<<calkins,''  and  he  does  it.  You 
can  understand  that  such  kind  of  shoeing  may  possibly,  in 
some  instances,  suit,  but  not  usually;  and  I  think  that 
manner  of  calkin  has  done  mischief.  It  has  been  owing 
to  the  proprietor  attempting  to  teach  the  mechanic  how  to 
shoe.  That  is  the  way  the  trouble  has  been  caused;  and 
the  mechanic  is  not  to  blame. 

In  regard  to  the  communication  of  qualities  by  the  sire 
and  dam  to  the  progeny,  I  think  there  is  an  infallible  rule 
about  it.  You  do  not  need  to  theorize  on  it.  I  think  I  can 
put  it  in  very  few  words.  This  rule  extends  thi-oughout 
the  animal  kingdom :  you  see  it  in  the  human  species,  and 
there  is  where  I  got  my  information.  You  let  two  persons 
have  issue  :  they  may  have  ten  children,  and,  if  one  of  those 


Digitized  by 


Google 


THE  PHOTOGRAPH  PEDIGREE.  97 

parents  has  predominating  qualities,  those  predominating 
qualities  will  appear  in  the  oflFspring.  If  the  man  is  a  firm, 
det,  unyielding  man,  and  his  wife  is  a  submissive,  geotle 
woman,  nine  times  out  of  ten,  the  man  will  impress  his 
qualities  on  the  ofi^^pring.  On  the  other  hand,  if  the  woman 
is  resolute,  determined,  and  has  her  own  way,  she  will 
impress  herself  on  the  offspring.  That  is  the  result  of 
observation  merely :  I  have  not  read  any  thing  about  it  in 
books.  I  put  that  proposition  down  squarely  for  you  to 
book  against  to-day.     It  is  going  to  stand  the  test  of  time. 

As  to  the  matter  of  pedigree,  I  believe  something  in  it ; 
but  I  believe  a  great  deal  less  in  book  pedigree  than  I  do  in 
photograph  pedigree.  Show  me  the  photographs  of  ten  gen- 
erations, and  tell  me  what  they  have  done,  and  I  will  tell 
you  what  they  are  going  to  produce.  It  is  the  long  produc- 
tion of  given  qualities  that  is  going  to  tell  in  the  end.  In 
order  to  get  an  excellent  mare,  or  an  excellent  horse  to  draw, 
you  want  to  find  a  horse  that  inherits  that  quality.  You 
will  get  a  much  better  result  from  such  an  animal  than  from 
one  that  has  a  mixture  of  trotting  and  drawing  qualities. 
If  you  attempt  to  raise  horses  for  speed,  you  are  going  to 
make  a  loss:  that  is  plain  enough.  But  there  are  natural 
qualities  which  are  reproduced  in  larger  degree  than  speed, 
and  those  are  the  qualities  that  will  bring  money ;  and,  if  you 
produce  them,  you  will  not  make  a  losing  business  of  raising 
stock.  Those  qualities  are  style,  size,  beauty,  docility. 
Horses  possessing  those  qualities  are  what  everybody  wants. 
Every  professional  man,  every  gentleman,  every  mechanic, 
who  uses  horses,  wants  them.  Very  few  want  a  horse  for 
speed  merely.  Everybody  says,  "Give  us  a  ten  hundred 
horse,  that  looks  noble,  grand.  Give  us  one  that  carries  his 
head  up,  arches  his  neck,  and  lets  his  tail  fiow  out.  Give  us 
one  that  has  a  glossy  coat,  a  lean  head,  and  clean  limbs. 
Let  us  have  style.  Let  us  have  one  with  a  ^ood  action.  Let 
us  have  one  with  a  sweet  disposition."  Why,  some  horses 
are  not  worth  keeping,  on  account  of  their  temper.  I  would 
not  have  them.  My  wife  said  to  me  once,  "  Why  don't  you 
sell  that  horse?  You  are  mad  all  the  time."  I  was;  I 
couldn't  help  it:  and  nobody  could  live  with  such  a  horse 
near  him  without  being  mad  all  the  time.  I  could  do  nothing 
with  him.     He  was  good  to  travel  and  work,  but  he  was  a 

13 


Digitized 


by  Google 


98  BOARD  OF  AGRICULTURE. 

miserable  horse  to  have ;  and  I  got  rid  of  him.  An  evil  dis- 
position is  transmitted  just  as  much  as  any  other  quality,  per- 
haps more :  so  I  say,  Otet  your  form,  get  your  size,  get  your 
beauty,  get  your  style,  get  your  action,  get  your  disposition, 
and  bring  them  down  through  a  long  line ;  and,  when  you 
start  another  one  from  similar  horses,  you  will  have  similar 
qualities,  and  in  that  way  you  will  get  horses  that  will  bring 
you  money. 

In  regard  to  the  management  of  horses,  what  the  lectur- 
er said  was  very  beautiful.  I  believe  in  that  through  and 
through.  He  said  something  like  this:  ^'Let  no  man  at- 
tempt to  break  a  horse  until  he  has  broken  himself."  Let 
no  man  come  into  my  stable  who  is  going  to  jerk  or  kick 
my  horse.  That  will  never  do.  That  is  not  the  way  to 
begin.  What  is  wanted  is  kindness  and  firmness.  I  think 
the  gentleman  said,  *'  A  steel  hand  in  a  velvet  glove."  That 
is  beautiful,  and  that  is  true.  When  you  attempt  to  do  a 
thing  with  a  colt,  be  sure  you  do  it,  but  do  it  in  a  pleasant, 
agreeable  way;  and  it  can  be  done  so  better  than  in  any 
other  way.    I  believe  in  that  fully. 

I  indorse  also  what  the  gentleman  said  in  regard  to  feed- 
ing most  fully.  You  let  a  colt  become  stunted,  and  no 
amount  of  feeding  will  ever  bring  him  up:  you  cannot 
make  a  horse  of  him.  He  is  lost  just  as  much  as  though  he 
had  a  contracted  foot.  He  is  a  scrub,  good  for  nothing. 
Tou  can  breed  up  just  as  well  as  you  can  breed  down.  The 
breeding  down  is  plain  enough.  Look  at  the  Mexican  mus- 
tangs, or  Indian  ponies,  with  their  long,  shaggy  manes  and 
bushy  tails,  their  big  heads  and  small  frames.  They  will 
endure  any  amount  of  abuse ;  they  will  live  on  almost  any 
thing;  the  weather  is  nothing  to  them:  but  they  have  no 
aptitudes;  they  have  no  style;  they  have  no  beauty.  They 
are  not  the  colts  that  civilization  wants ;  but  they  were  the 
colts  that  Chief  Joseph  wanted  when  he  fled  from  our  sol- 
diers, who  could  not  catch  him  with  the  best  horses  of  Amer- 
ica :  but  he  could  be  stopped  by  Miles,  who  was  in  his  track. 
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universally.  You  can  increase  such  qualities  as  beauty  of 
form,  style,  and  gentleness  of  disposition,  almost  as  you 
please.  But  I  believe  there  is  a  limit  to  the  increase  of 
speed.  I  consider  speed  an  accidental  thing  that  may  happen 
in  any  family  of  horses.  Nobody  has  any  right  to  expect  its 
reproduction  in  the  of&pring.  It  is  an  accidental  quality ; 
and,  if  a  man  gets  it,  he  is  mighty  lucky.  But  it  will  not 
do  to  rely  upon  it:  give  us,  rather,  a  generous,  noble,  large, 
elegant,  good-dispositioned  horse. 

Question.  I  should  like  to  ask  the  last  speaker  a  few 
questions.  I  have  been  very  much  interested  in  the  subject 
of  horse-shoeing  for  the  last  year  or  two.  I  have  never  been 
able  to  find  a  blacksmith,  who,  if  left  alone,  would  keep  a 
horse  going  well.  I  have  been  in  the  habit  of  driving  my 
horses  very  lAuch  as  the  doctor  does.  I  drive  very  fast  at 
times ;  and  they  are  standing  about  in  the  snow  and  slush  a 
great  deal  of  the  time.  I  would  like  to  have  him  explain 
how  his  blacksmith  has  been  in  the  habit  of  shoeing  so  as  to 
keep  his  horses  going  well,  and  how  he  takes  care  of  his 
horses  when  they  come  in. 

Dr.  Hunt.  I  have  but  very  little  to  say  on  that,  only  that 
I  have  never  seen  a  horse's  foot  made  hot  by  any  shoe  put 
on  it.  I  tell  my  blacksmiths,  when  they  put  a  shoe  on,  to 
heat  it  red-hot  I  want  the  shoe  perfectly  fitted  first,  and 
then  they  may  heat  it  red-hot.  I  want  it  so  hot,  that  it  will 
make  a  perfect  mark  around  the  foot.  It  will  not  scorch  any 
thing  to  do  any  harm :  it  only  makes  a  slight  burn  on 
the  dead  part  of  the  hoof,  which  is  no  damage  whatever :  the 
life  is  farther  up.  That  does  not  do  any  harm ;  and  it  is  the 
only  way  in  which  a  blacksmith  can  set  a  shoe  as  it  should 
be  set,  so  that  there  will  be  a  perfectly  even  bearing.  I  have 
never  known  a  blacksmith  to  shoe  a  horse  in  that  way  with 
any  bad  result.  I  never  saw  a  horse's  foot  made  hot  by 
travelling  any  ordinary  drive,  as  the  result  of  such  shoeing. 
I  do  not  know  what  harm  could  come  from  such  shoeing 
anyway ;  so  that  I  can  simply  answer  the  question  by  saying 
that  I  have  never  known  any  harm  to  be  produced.  I  can- 
not prove  a  negative.  If  the  gentleman  wants  to  know  how 
it  is  that  it  has  never  happened,  of  course  I  cannot  answer ; 
but  I  do  know  what  causes  the  trouble  as  I  have  explained. 
Sometimes,  if  you  drive  one  of  these  "  pounding  "  horses  a 
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long  journey,  he  will  get  hot  feet,  and  inflammation  will  set 
in ;  but  do  not  let  the  owner  of  such  a  horse  say  that  it  is 
owing  to  the  shoeing.  It  is  not:  it  is  owing  to  the  "pound- 
ing "  of  the  horse. 

Question.     What  would  you  do  to  prevent  the  fever  ? 

Dr.  Hunt.  The  first  time  I  went  to  the  stable  after  put- 
ting him  into  his  stall,  I  should  examine  his  feet ;  and,  if  I 
found  them  hot,  I  would  cool  them  with  cold  water,  just  as 
I  would  apply  cold  water  to  my  own  hand.  I  should  bathe 
them,  and,  if  that  was  not  enough,  I  would  put  a  cold  pack 
around  them ;  and,  when  I  had  brought  the  temperature  to 
the  natural  state,  I  should  leave  the  horse.  If  the  fever 
came  in  again,  I  should  repeat  the  process,  until  the  season 
got  by  when  we  ruin  our  horses,  which  is  largely  in  the 
spring  of  the  year. 

Mr.  Hutchinson  of  Sutton.  I  believe  that  the  shoeing 
of  horses  and  oxen  is  a  necessary  evil.  They  have  got  to  be 
shod  forward  to  go  on  our  rough  roads.  They  do  not  come 
into  the  world  shod ;  and,  if  they  could  have  their  own  way,  I 
do  not  believe  they  would  have  any  iron  nailed  on  their  feet. 
I  have  a  mare,  eight  or  nine  years  old,  which  I  raised,  and 
which  I  use  for  a  family  horse,  that  has  never  had  a  shoe 
on  behind,  except  in  specially  icy  times  in  winter:  I  am 
obliged  then  to  keep  her  shod.  I  have  never  known  her  to 
take  a  misstep  behind  when  the  shoes  were  off,  though  she 
has  when  the  shoes  were  put  on  behind,  from  a  pinching 
shoe.  The  doctor  says,  that  when  horses  come  in,  after 
standing  in  snow  and  slush,  their  feet  are  feverish.  I  would 
ask.  Is  it  not  the  shoe  that  does  it  ?  Is  it  not  the  shoe  that 
makes  the  horse  ball  up?  Is  it  not  the  shoe  that  holds 
water,  and  produces  this  cold  and  this  fever  ?  I  believe,  as 
I  said  in  the  fii*st  place,  that  shoeing  is  a  necessary  evil,  and 
that  an  immense  amount  of  damage  to  horses  is  done  by 
shoeing.  I  do  not  believe  that  every  man  who  pretends  to 
know  how  to  shoe  a  horse  does  know  how. 
•    There  was  one  point  in  the  essay  in  regard  to  breeding 
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Mr.  Whittakeb  of  Needham.  I  think  the  doctor's 
remarks  were  very  good  ;with  regard  to  his  horse  suffering 
from  cold  feet.  We  have  all  of  us,  at  one  time  or  another, 
felt  in  ourselves  what  it  is  to  be  out  a  whole  day  in  slush 
and  cold,  and  go  home  with  cold  feet ;  and  probably  a  good 
many  of  us  have  taken  severe  colds  from  doing  so.  In  such 
cases  I  apply  the  same  remedy  to  my  horse  that  I  apply  to 
myself.  When  I  have  been  out  the  whole  day  in  cold  and 
slush,  and  come  home  with  my  feet  very  wet  and  cold,  the 
first  thing  I  do  is  to  put  them  in  warm  water  up  to  my  knees, 
to  restore  the  natural  heat  as  quickly  as  possible  ;  and,  when 
my  horse  has  been  out  in  the  same  way,  I  wash  her  feet  with 
waim  water,  and  have  them  rubbed  dry.  I  think  that  is 
much  better  than  waiting  to  see  whether  there  is  any  fever 
afterwards.  I  know  they  will  be  cold ;  and  I  bring  the  blood 
as  quickly  as  possible  down  into  the  feet,  which  has  been 
prevented  from  going  there  on  account  of  the  closing  of  the 
veins  and  arteries. 

I  have  another  difficulty  with  my  horse's  feet ;  and  that  is 
in  summer-time,  when  the  ground  is  dry  and  hard,  and 
when  my  stable-floor  is  dry  and  hard.  I  scarcely  ever  find 
a  blacksmith  who  keeps  a  tool  so  sharp  that  it  will  pare  the 
hoofs.  I  find  a  difficulty  with  the  hoofs  on  account  of  their 
being  dry  and  hard.  I  think  a  great  many  troubles  arise  to 
horses'  feet  from  bad  and  injudicious  shoeing  ;  and  I  think  a 
great  many  other  difficulties  arise  in  horses'  feet  from  injudi- 
cious management  and  driving.  I  think  one  of  the  difficul- 
ties comes  from  driving  horses,  particularly  heavy  horses 
that  step  high,  down  a  steep  hill  at  a  great  speed.  I  think 
it  not  only  injures  the  horse's  feet,  but  it  has  a  very  bad 
effect  on  the  horse's  shoulder,  because  the  whole  weight  of 
that  horse  is  thrown  upon  one  foot.  It  is  a  great  deal  worse 
to  drive  a  horse  fast  on  a  trot  down  hill  than  it  is  to  put  him 
into  a  dead-run.  .  When  he  is  running,  all  four  of  his  feet 
sustain  his  weight ;  but,  when  he  is  trotting,  one  foot  takes 
the  whole  weight  of  the  horse  as  it  comes  down,  which  has 
a  bad  effect  both  on  the  feet  and  on  the  shoulder. 

In  regard  to  this  matter  of  transmitting  the  powers  of 
a  horse  to  its  progeny,  I  think  one  feature  has  been  over- 
looked by  every  one  to-day,  and  I  think  it  was  entirely 
overlooked  by  Mr.  Russell.     He  said  that  keeping  a  horse  in 
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a  box-stall  or  a  stable,  and  feeding  high,  had  a  bad  effects 
That  is  no  doubt  true.  But  you  take  a  horse  that  is  limited 
to  the  service  of  about  a  dozen  mares,  and  that  horse  wiD 
be  very  likely  to  transmit  his  qualities,  whatever  they  may 
be,  to  his  progeny ;  but  you  take  a  horse  that  has  to  serve 
an  unlimited  number  of  mares,  perhaps  five  or  six  in  a  day, 
twenty  or  thirty  in  a  week,  and  you  will  not  have  very  many 
of  his  qualities  transmitted :  they  will  be  bad  qualities,  at 
any  rate.  I  have  known  cases  of  that  kind  a  great  many 
times,  and  I  think,  Mr.  Chairman,  that  you  can  scarcely  put 
your  finger  on  a  single  case  where  a  good  horse  has  been^ 
allowed  to  serve  mares  at  a  low  price,  and  had  to  serve  an 
unlimited  number,  that  ever  produced  good  stock.  I  think 
the  fact  stated  by  the  gentleman  who  said  that  he  put  his 
mare  to  one  horse,  and  her  properties  were  not  transmitted, 
and  then  again  to  the  same  horse,  and  her  properties  were 
transmitted,  might  be  accounted  for  in  that  way,  —  that,  the 
first  time,  the  mai*e  was  put  to  the  horse  after  he  had  served 
a  great  many  mares  previously,  and  the  next  time  she  was 
put  to  him  when  he  had  not  served  a  mare  for  a  week  or 
two,  perhaps.  You  will  find  that  a  great  deal  depends  on  the 
manner  in  which  you  use  your  animal.  I  have  protested, 
time  and  time  again,  to  a  person  who  kept  a  thorough-bred 
bull,  because  that  bull  could  not  transmit  his  properties  to 
the  cows  that  went  to  be  served,  because  he  was  allowing 
that  bull  to  run  three  or  four  times  to  one  cow,  whereas  h& 
would  have  been  just  as  likely  to  get  a  calf  with  one  service 
as  with  three  or  four.  One  of  the  worst  processes  to  which 
you  can  subject  an  animal  is  to  try  to  make  too  much 
money  by  allowing  him  to  serve  too  many  animals.  If  you 
want  to  have  good  stock  from  good  ancestors,  be  sure  and 
find  out  how  the  ancestors  have  been  used. 

Mr.  Williams  of  Waltham.  Mr.  Bowditch  of  Framing- 
ham,  who  is  here,  has  paid  great  attention,  as  I  understand, 
to  horse-shoeing.  I  think  it  will  be  very  interesting  to  this 
audience,  and  it  certainly  will  be  to  me,  if  he  will  explain 
his  theory  and  practice. 

Mr.  E.  F.  Bowditch  of  Framingham.  I  would  say,  in  the 
commencement,  that  I  have  taken  a  good  deal  of  interest 
in  shoeing  horses  for  the  last  few  years.  I  am  a  pupil  of 
Mr.  Russell    in   that  respect.      The   doctor  who   has   been^ 
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talking  about  the  trouble  he  has  had  with  his  lame  horse 
makes  me  think  of  the  way  that  I  began  to  take  an  interest 
in  this  matter  of  shoeing.  I  had  the  same  trouble  that  he 
had, — of  horses  with  hot  feet;  and  I  found  that  they  could 
not  be  shod  so  as  to  avoid  getting  that  heat.  A  horse's  foot 
in  a  state  of  nature,  when  it  is  worn  down  properly,  is  wide 
at  the  heel,  and  the  toes  are  worn  down ;  the  bars  are  in 
a  perfect  condition ;  and  it  has  a  wide,  elastic  frog,  which 
takes  all  the  jar  from  the  foot.  The  cause  of  heat  in 
a  horse's  foot  is,  no  doubt,  the  jarring  of  the  lamina  of  the 
foot.  The  outside  of  a  horse's  foot,  as  we  all  know,  when 
it  is  hot,  is  very  sensitive  and  very  tender,  and  causes  the 
horse  acute  pain.  You  very  often  see  a  horse  that  is  afraid 
to  put  his  foot  down,  it  hurts  him  so.  Why  does  it  hurt 
him  ?  Why  has  his  foot  got  into  that  condition  ^  It  is 
because,  in  shoeing,  the  frog,  which  Nature  meant  to  take 
the  jar  of  the  foot,  has  not  been  allowed  to  come  on  the 
ground,  and  it  becomes  a  dried  and  shrivelled-up  little  thing, 
of  no  use  at  all.  And,  when  it  shrivels,  the  heel  contracts, 
and,  as  the  heel  contracts,  it  pinches  on  the  small  bone  of  the 
foot,  called  the  "  coffin  "  bone.  It  presses  on  that,  and  gets 
up  an  inflammation ;  and,  when  the  laminae  get  inflamed,  very 
often  it  produces  pus ;  and  we  all  know  how  painful  it  is  when 
we  have  a  felon,  or  any  thing  like  that,  on  our  finger,  par- 
ticularly when  there  is  no  escape  for  it.  You  cannot  get  at 
the  pus  in  the  laminae  of  a  horse's  foot ;  and  there  is  no  way 
to  relieve  that,  except  by  giving  him  a  long  rest,  and  shoeing 
him  properly ;  that  is,  putting  on  as  little  iron  as  possible. 
Let  it  cover  the  toe  of  the  foot,  and  let  the  frog  come  down, 
so  that  it  will  take  the  jar  of  the  horse's  foot,  and,  in  ninety- 
nine  cases  out  of  a  hundred,  the  foot  will  get  well.  One 
gentleman  speaks  of  the  great  weight  that  comes  upon  the 
foot  of  a  horse  when  he  is  trotted  down  hill.  I  cannot 
say  that  I  agree  with  him  there,  because  I  am  afraid  that 
I  drive  very  hard  down  hill.  '  I  am  in  the  habit  of  driving 
"  cripples."  My  friends  have  a  good  deal  to  say  about  the 
"  corpses "  that  I  drive :  but  I  take  care  of  their  feet,  and 
take  care  of  their  frogs ;  and  they  generally  manage  to 
do  good  work.  I  make  my  best  time  in  driving  down 
hill.  The  horse  has  nothing  to  pull,  and  only  needs  to 
go.     I  have  no  fear  of  hard- roads,  and  no  fear  of  pavements. 
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if  a  horse's  foot  is  kept  in  proper  condition.  My  way  of 
shoeing  is  to  get  a  level  bearing  on  the  horse's  foot,  and  keep 
the  frog  on  the  ground;  never  have  any  heel  or  toe  calk, 
except  when  it  is  absolutely  necessary  in  winter.  The  last 
winter,  I  rode  my  saddle  mare  (and  of  course  my  neck  is  worth 
more  to  me  than  any  thing  else  I  own)  on  glare  ice,  with  a 
small  bit  of  iron,  about  four  inches  long,  curled  around  her  toe, 
and  with  a  very  small  toe-calk.  I  recollect  galloping  out  on 
the  ice,  where  the  men  were  at  work  cutting  the  ice,  and  I  had 
no  fear  of  her  slipping,  although  the  horse  that  was  marking 
the  ice,  that  had  calks  on  two  inches  high,  did  slip.  I  am 
sorry  that  I  am  not  more  used  to  speaking :  perhaps  I  could 
explain  myself  better.  But  I  am  willing  to  answer  any 
questions. 

Question.  Do  you  practise  paring  off  the  bottom  of  the 
hoof  before  putting  the  shoe  on? 

Mr.  BowDrrcH.  No.  One  great  thing  is  to  take  off  as 
little  as  possible.  You  merely  want  to  cut  a  little  bit  off  of 
the  edge  where  your  shoe  is  going ;  so  that,  when  you  have 
got  your  iron  on,  the  frog  will  be  sure  to  come  down,  and 
take  the  jar  on  the  foot.  No  matter  if  there  is  a  large  flake 
which  stands  off:  leave  it  there,  for  it  may  save  the  horse 
from  getting  hurt  when  going  down  hill.  There  may  be  a 
piece  of  iron  in  the  road  (a  nut,  as  happened  in  one  case  to 
myself),  and,  if  the  horse  steps  on  that,  it  may  lame  him. 
That  flake  is  dead :  it  is  worn  off  on  the  road,  and  sometimes 
drops  off  in  the  road  or  in  the  stable. 

Question.  Do  you  have  the  shoes  put  on  red-hot,  as  the 
doctor  does  ? 

Mr.  BowDiTGH.  I  like  to  have  my  blacksmith  put  the 
shoe  on  as  hot  as  he  can  bear  it  in  his  hand. 

Question.     Do  you  touch  the  frog  at  all  ? 

Mr.  BowDiTCH.  I  never  touch  the  frog  in  any  way,  no 
matter  how  ragged  it  may  be. 

Question.    Or  the  bar  ? 

Mr.  BoWDiTCH.  Never,  except  that  the  bar  may  work 
down  so  that  it  will  strike  before  your  shoe :  in  that  case, 
shave  it  off  a  little. 

Mr.  Johnson  of  Framingham.  In  case  of  a  horse  whose 
frog  was  shrunk  up  into  the  foot,  have  you  ever  known  a 
frog-bearing  to  fail  to  benefit  him  ? 
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Mr.  BOWDITCH.  It  will  benefit  hira,  if  that  method  of 
shoeing  is  kept  up :  I  know  that  by  experience.  I  very  often 
have  cripples  come  to  my  forge ;  and,  when  they  get  to  going 
well,  they  go  back  to  their  own  blacksmith ;  their  owners  do 
not  think  it  worth  while  to  bring  them  to  me.  When  the 
little  "  corpse  "  that  I  drive  came  to  me,  her  heel  was  about 
an  inch  and  three-quarters  wide,  and  her  frog  was  the  size 
of  my  little  finger.  Now  she  has  a  frog  that  fills  up  almost 
the  whole  of  her  foot. 

Dr.  Wakefield.  This  gentleman  says  that  he  shoes  his 
"  cripples."  I  would  like  to  ask  him  whether,  in  his  experi- 
ence in  shoeing  gentlemen's  horses,  they  travel  any  better 
than  when  they  are  shod  in  the  ordinary  way. 

Mr.  BowDiTCH.  I  have  had  some  little  experience  in  that, 
because  I  started  a  little  forge  on  my  own  farm  for  my  own 
protection.  I  could  not  get  a  blacksmith  to  do  as  I  wanted 
him  to  do.  The  great  trouble  is,  that  men  want  to  get  the 
most  for  their  money ;  that  is,  the  most  weight  of  iron  you 
can  possibly  put  on  for  the  money.  There  is  hardly  a  person 
who  owns  a  driving-horse,  who,  if  you  put  four  inches  of 
iron  on  the  toe,  would  feel  that  he  could  go  more  than  half 
a  mile  from  home  without  the  horse  breaking  down.  But  I 
do  not  think  I  could  go  quite  as  far  as  my  friend  Mr.  Russell. 
I  generally  like  to  have  a  three-quarter  pound  shoe  for  my 
own  horse.  But  the  whole  secret  b,  if  you  have  a  horse 
whose  feet  have  been  abused  for  a  series  of  years,  all  that  is 
required  is  a  little  piece  on  the  toe.  I  generally  leave  the 
heel  entirely  bare. 

Dr.  Wakefield.  Have  you  had  any  experience  in  shoe- 
ing gentlemen's  horses,  so  that  you  can  compare  your  man- 
ner with  shoeing  with  the  ordinary  way  ?  I  am  aware  that  gen- 
tlemen like  to  have  a  great  amoimt  of  iron  put  on,  and  I  am 
aware  that  they  like  to  have  the  blacksmith  shoe  their  horses 
just  as  they  order.  I  do  myself.  But  what  I  want  to  find 
out  is,  what  is  the  best  manner  of  shoeing.  Can  you  show 
that  horses  shod  in  your  method  will  travel  well,  and  that 
they  are  not  subject  to  those  diseases  which  come,  as  many 
think,  from  exposure  to  cold,  as  has  been  represented  here  by 
Dr.  Hunt  ?  We  all  know  that  there  are  diseases  of  horses' 
feet;  and  if  we  can  ascertain  the  cause,  and,  knowing  the 
cause,  avoid  it,  and  save  all  this  trouble  to  horses'  feet,  we 
shall  have  gained  a  great  point. 
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Mr.  BowDiTOH.  All  I  can  say  is,  that  I  have  been  inter- 
ested in  shoeing  horses  for  more  than  two  years ;  and  I  have 
never  had  any  trouble  with  my  own  horses'  feet,  without 
any  special  care  to  speak  of,  merely  from  the  effect  of  shoe- 
ing. Nine  hundred  and  ninety-nine  thousandths  of  all  the 
trouble  in  horses'  feet  come  from  shoeing :  in  fact,  practi- 
cally all.  To  illustrate :  this  *'  corpse  "  that  I  speak  of,  that 
I  drive  fast  down  hill  occasionally,  belonged  to  a  friend  of 
mine,  and  was  in  the  knacker's  yard  to  be  killed.  She  was 
to  be  killed,  because  the  doctor  who  had  her  in  charge 
wanted  her  legs  as  specimens  of  inflammatory  rheumatism.  I 
asked  my  friend,  as  a  favor,  if  he  would  let  me  take  her,  be- 
cause I  did  not  think  she  had  inflammatory  rheumatism,  and 
I  would  like  to  try  and  cure  her ;  and,  if  I  did  not  succeed, 
the  legs  should  go  to  the  veterinary,  who  wanted  them  as 
specimens.  I  had  to  bring  her  sixteen  miles ;  and  it  took  me 
eight  hours,  with  a  man  leading  her,  and  a  boy  behind 
switching  her ;  and,  as  they  express  it  in  the  country,  every 
leg  was  in  fix>nt  of  her.  She  had  a  little  shrivelled  frog.  I 
cut  her  hoofs  very  low  indeed,  until  I  got  a  little  bit  of  frog- 
bearing  ;  but  it  hurt  her  to  put  her  foot  to  the  ground.  The 
frog  had  no  life  in  it,  no  circulation.  About  two  months 
after  I  took  her,  I  thought  I  would  try  her,  and  see  if  it  was 
inflammatory  rheumatism.  She  took  her  eighteen  miles  in 
an  hour  and  a  half,  although  she^was  a  little  lame.  I  was 
satisfied  she  would  come  out  perfectly  sound.  To-day  I  am 
driving  that  mare.  She  has  never  had  her  frog  off  of  the 
ground  since  I  had  her,  winter  or  summer.  Her  heel  is 
steadily  growing  wider,  and  her  frog  is  growing  every  day. 
I  have  driven  her,  within  the  last  fortnight,  from  Boston  to 
my  farm,  some  twenty-three  miles.  I  can  do  that  with  this 
little  mare  in  an  hour  and  forty  minutes,  and  repeat  it  the 
same  day  in  an  hour  and  forty-five  minutes,  and  she  will  not 
go  lame  a  single  step.  She  will  go  in  the  middle  of  the 
road,  and  step  on  stones  without  flinching. 

Question.     How  would  you  shoe  heavy  draught-horses? 

Mr.  BoWDrrcH.  Put  on  as  little  iron  as  you  can  get  on  ; 
never  a  heel  or  toe  calk. 

Mr. .    My  horses  slip  when  the  calks  are  worn  down. 

Mr.  BoWDiTCH.  As  horses  are  generally  shod,  the  thick- 
ness of  the  shoe,  without  a  heel-calk,  keeps  the  frog  from 
touching  the  ground. 
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Question.  Have  you  ever  tried  the  experiment  with 
heavy  draught-horses  ? 

Mr.  BoWDiTCH.  I  have  some  heavy  horses,  and  they  go 
with  seven  or  eight  ounces  on  their  feet. 

Mr.  Flint.  I  would  like  to  inquiria  whether  there  are 
any  patent  elastic  shoes  which  Mr.  Bowditch  has  examined, 
which  he  has  any  confidence  in. 

Mr.  Bowditch.  The  shoe  that  I  use  is  the  Goodenough 
Horse-shoe,  which  is  made  on  the  theory  that  the  proper 
way  to  shoe  a  horse  is  to  put  his  frog  on  the  ground.  The 
easiest  and  cheapest  way  to  accomplish  this  is  to  use  the 
Goodenough  Horse-shoe.  The  little  forge  I  speak  of  I  run 
on  that  principle.  I  am  not  liked  by  a  good  many  who 
come  there,  because  I  have  a  rule,  and  I  will  not  shoe  as  any 
one  wants  me  to.  Therefore  I  do  not  make  so  much  money 
as  I  otherwise  might ;  but  I  think  I  have  fewer  lame  horses. 

Question.    Will  you  draw  that  shoe  for  us  ? 

Mr.  Bowditch.  I  do  not  think  I  can.  I  would  rather 
try  to  hammer  one  out  than  draw  it. 

Mr.  Russell.  I  learned  the  theory  of  horse-shoeing 
which  I  have  practised  from  the  man  who  promulgated  the 
true  theory  both  in  this  country  and  in  France,  —  Mr.  Good- 
enough.  Mr.  Bowditch  has  been  kind  enough  to  say  that  he 
is  my  pupil,  and  he  has  carried  it  into  practice  a  great  deal 
more  than  I  have.  Mr.  Goodenough's  idea  was  always  to 
shoe  a  horse  so  as  to  get  the  frog-pressure,  as  he  called  it ; 
that  is,  so  that  the  frog  of  the  horse  invariably  came  ijpou 
the  ground*  I  do  not  want  to  advocate  the  use  of  any  shoe» 
or  any  man's  patent,  before  this  audience.  I  only  speak  of 
it,  because  Mr.  Bowditch  has  referred  to  the  Goodenough 
Horse-shoe  as  a  convenience  in  that  method  of  horse-shoe- 
ing. In  France  it  is  carried  on  under  the  name  of  the  Char- 
lier  system.  The  Charlier  shoe  is  just  a  little  rim  of  iron 
put  about  the  hoof,  set  in  a  groove,  so  that  the  whole  bottom 
of  the  horse's  foot  comes  directly  upon  the  ground  when  he 
is  travelling,  —  the  frog,  bar,  sole,  and  the  whole  of  the  bot- 
tom of  the  foot,  just  like  a  barefooted  horse.  It  is  only  the 
rim  of  the  hoof  that  is  protected.  That  is  an  expensive  way 
of  shoeing,  and  is  only  adapted  to  a  country  where  the 
mechanics  work  with  great  nicety  and  slowly,  as  in  France, 
where  one  man  holds  the  foot,  and  another  places  the  shoe. 


Digitized  by 


Google 


108  BOARD   OF  AGRICULTURE. 

and  makes  a  job  of  it  that  we  could  not  afford  to  do  in  this 
country.  The  reason  for  using  the  Groodenough  Shoe  in  Mr. 
Bowditch's  forge  was  because  it  kept  the  principle  continu- 
ally before  the  man  who  was  shoeing,  and  enabled  him  to 
shoe  his  hor^e  with  .frog-pressure.  The  heel  of  the  Grood- 
enough Shoe  is  drawn  thin.  It  is  a  rolled  shoe,  and  it  is 
rolled  thin.  The  shoe  is^  also  bevelled  on  each  side.  It  is 
bevelled  on  the  foot-surface,  the  part  of  the  shoe  that  goes 
against  the  foot ;  so  that  the  bearing  of  the  horse  comes  upon 
the  outer  wall  of  the  hoof  entirely.  It  is  bevelled  on  the 
inside,  which  prevents  the  balling  of  snow,  or  suction  in 
mud ;  which  is  a  very  important  matter.  And  then,  in  roll- 
ing up,  it  is  corrugated.  There  are  three  depressions  in  which 
the  nails  are  counter-sunk,  so  that  the  heads  of  the  nails  do 
not  strike  the  ground  until  the  shoe  is  very  well  worn  down. 
Mr.  Bowditch  and  myself  have  found  it  for  our  convenience 
to  use  that  shoe  ;  and,  as  I  say,  it  keeps  the  principle  before 
the  horse-shoer :  but  any  man  who  will  take  the  pains  can 
shoe  his  horse  in  the  same  way  without  the  use  of  any 
special  shoe  for  that  purpose. 

Mr.  Brooks  of .     I  have  heard  a  great  deal  of 

talk  on  this  subject ;  and  what  was  said  seemed  very  reasona- 
ble, and  I  did  not  know  enough  to  contradict  it.  Last 
spring  I  bought  a  horse  that  I  had  always  fancied  very  much, 
with  unsound  fore-feet.  He  had  been  shod  in  Boston,  and 
brought  into  the  country,  because  the  city  smiths  said  he 
would  do  very  well  on  soft  roads,  but  would  not  do  very 
weir  on  the  pavements.  I  tried  to  get  them  to  have  the 
horse  shod  in  this  way,  as  a  matter  of  experiment ;  but  they 
did  not  dare  to.  I  bought  the  horse  more  for  the  purpose  of 
trying  it  than  any  thing  else,  and  took  him  down  to  Mr. 
Bowditch's  forge.  He  took  the  round  shoes  off,  pared  the 
hoofs  down,  put  him  in  a  box-stall  on  sawdust  during  the 
day,  and  let  him  run  out  on  the  damp  grass  at  night.  I  went 
up  and  saw  the  horse  after  his  shoes  had  been  off  two  or 
three  days,  and  he  was  a  perfect  cripple.  After  two  or  three 
weeks  more,  I  went  up  again,  and  he  had  some  light  shoes 
on,  and  was  jogging  about  a  little.  He  had  a  crack  in  his 
hoof,  which  is  now  nearly  gone,  and  I  have  driven  him 
around  in  Boston  and  Cambridge,  and  he  has  not  taken  a 
lame  step.     The  heat  has  entirely  disappeared  which  was  in 
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his  feet  when  the  round  shoes  were  on,  and  I  expect  he  will 
soon  have  perfectly  sound  feet. 

Mr.  Johnson  of  Framingham.  Some  eight  or  ten  years 
ago  I  bought  a  heavy  pair  of  colts  over  in  Newton.  I  had 
been  troubled  with  my  horses'  feet  getting  out  of  order;  and 
I  had  attributed  it  to  the  blacksmith  in  a  great  degree,  for 
I  scarcely  found  one  who  was  willing  to  shoe  a  horse  as  I 
wanted  to  have  him.  I  was  in  the  habit  of  taking  those 
colts  to  Waltham ;  and  Mr.  Daniels  shod  those  colts  for  me 
for  a  long  time,  and  he  did  first-rate  with  them.  Before  Mr. 
Bowditch  opened  his  shop,  I  had  a  small  horse  which  was 
shod  at  the  same  shop  that  Mr  Bowditch's  horses  were  shod 
at;  but  that  man,  although  he  was  a  good  shoer,  did  not 
want  to  shoe  my  heavy  horses.  He  shgwed  me  what  Mr.  Bow- 
ditch  calls  the  "  Goodenough  Shoe ; "  and  I  assure  you  it  is 
good  enough  for  anybody  to  use.  I  went  to  him  to  get  a  set 
of  shoes  for  my  horses.  But  he  had  but  one  shoe,  and  he 
said,  "  Mr.  Bowditch  is  going  to  try  those  shoes :  let  him  try 
them  first:  he  is  able.  I  don't  believe  in  this  nonsense, 
Johnson."  I  did  not  get  the  shoes  until  Mr.  Bowditch 
opened  his  shop,  three  years  ago  ;  and  my  three  horses  have 
been  shod  there  ever  since.  The  two  horses  I  speak  of 
weigh  about  twenty-seven  hundred  pounds.  One  of  them 
particularly  is  a  horse  that  goes  in  a  carryall  a  great  deal, 
and  travels  over  our  hard,  stony  roads.  The  frog  of  his 
foot  is  upon  the  ground  all  the  time :  it  is  full  flush  to-day 
with  the  shoe.  I  have  him  shod  with  what  is  called  a  full 
shoe,  —  no  calk  at  the  toe,  and  no  rise  at  the  heel,  of  course ; 
but  it  comes  down  gradually.  The  small  horse  has  a  frog  in 
his  foot  that  is  as  broad  as  my  hand ;  and  you  may  take  a 
light  hammer  and  thump  it,  and  you  will  see  no  shrinking, 
except  from  the  nervousness  of  the  horse.  His  feet  to-day 
are  all  there  is  of  him,  you  might  say,  that  is  valuable ;  but 
they  are  worth  a  hundred  dollars  more  than  they  were  when 
he  first  went  to  his  shop. 

I  am  fully  convinced  that  the  proper  method  of  shoeing 
a  horse  is  to  shoe  him  so  that  the  frog  shall  come  on  the 
ground.  A  little  too  heavy  shoe  was  put  on  the  little  horse 
I  have  referred  to,  because  the  blacksmith  was  out  of  light 
shoes  of  the  right  size,  and  he  said  he  would  go  as  well  with 
those  shoes  as  he  would  with  lighter  ones  ;  but,  in  the  course 
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of  a  week  or  two,  he  said,  "  Bring  that  horse  over:  he  don't 
go  as  well."  He  was  taken  over,  and  a  light  shoe  put  on 
him,  and  he  went  as  well  as  ever. 

Mr.  Bowditch's  horses  go  down  hill  rapidly.  I  shall  not 
uphold  him  in  that.  It  is  said  he  needs  iron  horses  to  stand 
it.  But,  so  far  as  the  feet  of  his  horses  are  concerned,  jou 
seldom  see  one  that  is  limping. 

Question.  Would  Mr.  Bowditch  omit  calks  from  the 
shoes  of  heavy  horses  that  are  driven  on  city  pavements  ? 

Mr.  Bowditch.  I  would  omit  calks  unless  they  are  abso- 
lutely necessary.  When  it  is  icy,  you  cannot  get  along 
without  something  in  the  way  of  calks.  But  that  is  a 
necessary  evil.  If  you  can  shoe  your  horse  properly  for  nine 
months  in  the  year,  he  will  stand  abuse  for  three  months. 
You  can  get  along  in  tliat  way  ;  but  never  use  calks  unless 
you  are  obliged  to.  My  horses  come  to  the  city  ;  and  I  have 
asked  the  teamsters  repeatedly,  "  Do  the  horaes  slip  on  the 
pavement  ?  "     The  reply  has  always  been,  "  Never,  sir." 

Mr. .     Not  many  weeks  since,  my  horse  slipped  on 

the  pavement,  and  I  attributed  it  to  his  being  smooth. 
I  am  in  the  habit  of  having  blunt  calks  put  on  my  horses' 
feet.  I  have  had  the  impression  that  they  stood  better  when 
they  had  those  calks  on,  especially  when  I  drive  on  the 
pavements.  When  in  the  country,  I  do  not  feel  the  need  of 
them.  But  I  remember  well,  some  years  ago,  when  I  was  in 
Paris,  I  was  struck  with  something  that  seemed  very  peculiar 
in  the  management  of  dray  horses  in  the  streets.  They 
were  treated  the  same  as  Connecticut  girls  are  before  they 
weed  onions.  The  girls  have  knee-patches ;  and  those  horses 
were  equipped  with  knee-pads.  I  noticed,  to  my  surprise, 
that  they  not  infrequently  slipped  in  the  streets,  which  were 
wet,  as  a  general  thing,  in  the  cold  season;  and,  as  a 
safeguard,  many  of  the  horses  had  leather  pads  on  their 
knees,  so  that  when  they  fell,  and  came  down  upon  their 
knees,  the  pads  would  protect  them  somewhat. 
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cemed ;  but  it  brought  forcibly  to  my  mind  a  remark  that 
Professor  Agassiz  made  to  me  a  few  years  before  his  death, 
which  was  this :  that  he  had  noticed,  that,  if  a  mare  was 
covered  in  the  first  instance  by  a  scrub,  the  whole  of  her 
future  progeny  were  scrubs,  no  matter  how  highly  bred  the 
horse  was.  He  said  that  this  applied  not  merely  to  horses, 
but  the  same  rule  held  good  in  the  bovine  race  ;  that  if  a 
cow  was  covered  in  the  first  instance  by  a  mean,  unworthy 
sire,  her  future  progeny,  no  matter  by  what  bull  she  was 
covered,  partook  of  the  mean  character  of  the  first  sire :  a 
high-bred  calf  could  not  be  had.  The  same  rule.  Professor 
Agassiz  said,  held  good  with  the  dog,  and  with  other  animals. 
This,  I  am  aware,  is  a  nut  for  scientists  to  crack ;  but  it 
is  certainly  worthy  of  the  observation  of  all  breeders  of 
stock,  or  animals  of  any  kind. 

Mr.  Williams  of  Waltham.  If  there  are  no  more  ques- 
tions to  be  asked  in  regard  to  the  shoeing  of  horses,  there  is 
a  question  I  want  to  ask  the  essayist ;  and  that  is,  whether, 
if  I  wish  to  repeat  the  qualities  of  either  sire  or  dam,  one 
more  than  the  other,  there  is  any  way  by  which  I  can  do  so ; 
if,  for  instance,  by  putting  the  male  into  a  state  of  excite- 
ment, if  I  wished  to  repeat  the  male,  and  keeping  the  mare 
in  a  state  of  perfect  quiet  at  the  time  of  service,  I  should  be 
more  likely  to  repeat  the  male  in  the  progeny,  or  vice  versa^ 
if  I  wished  to  repeat  the  female. 

Mr.  Russell.  That  question  has  been  very  often  raised. 
A  great  deal  has  been  said  upon  it ;  and  there  are  instances 
on  record  in  which  breeders  have  experimented  in  that  way. 
There  was  a  case  in  which  Sir  Tatton  Sykes,  a  distinguished 
English  breeder,  wished  to  perpetuate  the  qualities  of 
a  horse  called  "  Muley-Moloch,"  a  celebrated  race-horse. 
He  and  his  stud-keeper  brought  out  the  mare,  and  kept 
the  horse  for  half  or  three-quarters  of  an  hour  in  the  pres- 
ence of  the  mare,  and  walking  about  her ;  and  they  con- 
tended and  believed  that  the  progeny  of  that  cover  embodied 
the  highest'  qualities  of  the  horse.  That  was  a  case  in  which 
the  two  animals  were  of  equal  lineage,  and  probably  of  equal 
powers.  The  mare  was  one  of  the  very  first  of  her  class  of 
English  thorough-bred  mares ;  and  the  horse  was,  perhaps, 
the  very  best  horse  of  his  day  in  England  as  a  sire,  so  that 
the  proof  might  have  been  good  in  that  case ;  but  if  the  horse 
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had  been  inferior  to  the  mare,  if  he  had  been  a  "  scrub,"  so 
called,  a  low-bred,  cold-blooded  horse,  and  the  mare  had 
been  a  high-bred  animal,  with  hot,  powerful,  and  strenuous 
blood,  inherited  from  a  line  of  ancestors  of  similar  quality,  I 
doubt  if  they  would  have  had  any  such  proof  to  give  from 
their  experiment.  The  strong  parent,  the  strong  blood,  the 
high  lineage,  will  prevail  in  breeding,  however  you  may  pre- 
pare the  parents  at  the  time.  And  then  comes  in  the  fact 
that  you  rarely  get  a  progeny  that  is  like  either  your  dam 
or  sire.  They  throw  back  whole  generations  in  the  short 
generations  of  animals  like  the  dog  and  the  horse.  You  no- 
tice that  in  families  of  men.  Take  families  like  the  English 
aristocracy,  some  of  whom  have  portraits  of  their  ancestors 
dating  back  several  generations;  and  in  France  also,  it  is 
no  uncommon  thing  to  see  a  child  of  the  present  generation 
that  seems  a  reproduction  of  some  ancestor  whose  portrait 
hangs  on  the  wall,  whose  bones  have  mouldered  in  the  tomb 
for  three  centuries. 

Mr.  Williams.  It  would  be  a  suflScient  answer  to  my 
question  to  suppose  that  the  sire  and  the  dam  are  of  equal 
strength  of  blood.  In  the  first  place,  unless  they  were  both 
of  good  quality  and  well-bred,  I  do  not  think  it  would  be 
for  my  interest,  or  any  other  gentleman's  interest,  to  breed. 
But  I  may  have  a  choice  in  regard  to  the  progeny :  I  may 
wish  to  repeat  one  or  the  other.  The  question  I  put  is,  Pro- 
vided they  are  of  equal  strength  of  blood,  what  would  be 
likely  to  govern  the  character  of  the  progeny  ? 

Mr.  Russell.  It  was  considered  by  Sir  Tatton  Sykes 
that  he  did  govern  it  in  the  experiment  I  have  cited. 

Mr.  Williams.  I  have  had  a  little  experience  in  that 
direction  ;  and  I  asked  the  question  because  I  wished  to  be 
indorsed  if  I  could  be :  otherwise,  I  should  have  said  that  it 
was  only  an  accident.  I  took  a  mare  to  "  Robert  Bonner," 
owned  by  Col.  Russell ;  and,  immediately  after  the  arrival  of 
the  mare,  she  was  served,  and  was  then  taken  home.  The 
result  of  that  was,  that  I  had  a  colt  that  almost  precisely 
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his  horse  to  my  place  here  in  Waltham.  The  result  of  that 
connection  is  a  colt  that  entirely  follows  after  the  breed  of 
the  horse. 

Mr. .     In  the  case  just  mentioned,  the  mare,  in  the 

first  place,  was  driven  to  the  sire,  and  she  was  freely  exer- 
cised. The  action  of  the  heart  was  stimulated ;  her  blood 
was  warm  ;  her  whole  muscular  system  was  developed ;  the 
whole  system  of  circulation  was  in  a  high  state  of  activity : 
and  the  result  of  the  connection  was  a  colt  that  closely  re- 
sembled the  mare.  In  the  last  case,  the  stallion  was  driven 
to  the  mare,  and  he  was  exercised.  His  heart  was  warmed 
up  naturally  into  a  high  state  of  action ;  the  circulation  of 
the  blood  was  vigorous ;  the  blood  was  warm ;  the  whole 
muscular  system  was  fully  developed,  and  there  was  vitality 
there,  there  was  life  there :  there  was  an  extra  condition  of 
life.  It  may  be  that  that  may  have  something  to  do  with 
this  great  subject ;  that  is,  that,  in  order  to  secure  the  best 
results,  it  is  necessary  to  have  the  best  conditions  of  life  and 
activity  in  both  sire  and  dam.  Mark,  that  in  the  first  case, 
where  the  mare  was  travelled,  the  result  was,  that  her  con- 
ditions were  repeated :  when  the  stallion  was  travelled,  the 
result  was,  that  his  conditions  were  repeated. 

The  Chairman.  I  will  call  upon  the  secretary  of  the 
New-Hampshire  Board  of  Agriculture,  Mr.  Adams. 

Mr.  J.  O.  Adams  of  Manchester.  I  had  supposed  that  it 
was  so  near  the  close  of  the  morning  session,  that  I  should 
not  have  any  occasion  to  say  a  word  this  morning.  I  will 
say  but  a  single  word ;  and  I  do  that  merely  to  answer  the 
call,  because  I  am  unwilling  to  shirk  any  position.  But  you 
could  not  have  called  upon  me  to  say  a  word  upon  any  sub- 
ject connected  with  agriculture  with  which  I  am  less  famil- 
iar than  with  this.  It  has  occurred  to  me,  however,  during 
the  discussion  that  we  have  had,  that  some  points,  perhaps, 
have  been  omitted,  or  have  not  been  made  very  prominent, 
that  are  worthy  of  some  notice ;  and  I  will  suggest  one,  at 
least,  that  I  believe  has  hardly  been  touched  upon ;  and  that 
is  the  matter  of  breeding  from  immature  animals.  I  believe 
the  lecturer  made  scarcely  an  allusion  to  that. 

It  seems  to  me  that  it  is  a  fault  with  most  of  our  breeders, 
—  particularly,  perhaps,  with  those  who  breed  neat-stock, 
although  the  breeders  of  horses  are  not  exempt  from  the 
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same  fault,  —  that  they  breed  from  very  young  animals. 
We  may,  perhaps,  fall  into  the  opposite  error,  and  breed 
from  animals  that  are  too  aged,  or  have  been  too  much  ex- 
hausted by  former  efforts;  but  I  think  the  great  mistake 
that  is  made  is  in  breeding  from  young  animals.  We  are 
very  anxious,  if  we  have  a  good  animal,  to  secure  its  pro- 
geny as  early  as  possible  in  order  to  save  expense ;  and  this 
very  cupidity  that  we  have  may  lead  us  to  sacrifice  greater 
interests  in  the  future.  If  we  compared  the  virility  of  ani- 
mals with  that  of  the  human  species,  we  should  not  gener- 
ally be  willing  to  let  them  breed  until  they  were  at  least  four 
or  five  years  old :  whereas  we  are  very  apt  to  use  bulls  be- 
fore they  are  one  year  old,  even  at  nine  months.  Horses  are 
not  used  quite  so  young ;  but  they  are  sometimes  used  when 
two  or  three  years  old,  —  an  age  quite  too  immature  for  suc- 
cessful service.  I  desired  to  call  your  attention  to  this,  not 
because  I  could  tell  you  any  thing  new  upon  it,  but  because 
it  has  not  been  brought  up  very  much  at  this  meeting. 

There  is  another  point  which  has  escaped  observation,  to  a 
considerable  extent.  In  breeding,  particularly  in  breeding 
horses,  I  believe  it  is  not  only  necessary  to  have  good  blood, 
not  only  necessary  that  the  itnimals,  at  the  time  of  service, 
should  be  in  good  condition,  but  that,  immediately  afterwards, 
the  mare  should  have  proper  associates.  I  believe  she  is  liable 
to  be  influenced,  as  regards  her  offspring,  by  her  associations 
at  the  time  of  conception  with  animals  that  are  objectionable 
in  themselves.  I  knew  a  case  in  point,  of  a  mare  that  had 
been  associated  with  a  very  awkward  gelding,  and  had  evi- 
dently acquired  quite  an  attachment  for  him.  She  was  put 
to  a  horse  and  had  a  colt ;  and  the  colt  resembled  this  gelding 
in  a  very  striking  manner,  showing  the  effect  of  association 
upon  the  mare  while  carrying  the  foal.  I  think  this  is  a 
matter  in  regard  to  which  the  owners  of  mares  are  very  apt 
to  be  neglectful,  and  especially  farmers.  Farmers  take  no 
pains,  generally,  with  their  breeding  animals,  especially  with 
their  mares.  They  want  them  for  work ;  and  they  use  them 
just  as  they  would  if  they  were  not  with  foal.  Special  breed- 
ers guard  against  this  error ;  and  I  wish  to  impress  upon  the 
minds  of  those  who  are  breeding  for  common  purposes,  that 
they  exercise  a  little  more  care  in  this  respect. 

I  will  not  take  up  any  more  time  now,  because  I  do  not 
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feel  that  I  can  teach  you  any  thing  on  this  subject,  and  I 
reproach  myself  for  venturing  to  say  even  what  I  have. 

President  Chadboubne.  In  my  lecture  last  night,  per- 
haps some  of  you  will  remember  that  I  made  this  statement : 
that,  in  my  opinion,  the  germs  of  life  are  influenced  in  many 
ways  that  we  do  not  understand ;  and  that  the  peculiar  influ- 
ence brought  to  bear  upon  the  germ  at  the  time  when  it 
receives  its  distinct  vital  power,  that  which  gives  it  the  power 
of  independent  life,  is  a  force  that  will  manifest  itself  in  the 
whole  development  of  the  germ.  Now,  in  the  discussions 
here,  and  in  the  experiments  that  have  been  referred  to  in 
regard  to  securing  the  likeness  of  the  sire,  I  think  I  have 
noticed  in  every  case  (if  there  is  any  exception,  I  hope  some 
one  will  mention  it),  that,  where  the  mare  has  been  put  to 
the  same  sire  twice,  the  likeness  of  the  sire  appeared  most 
strongly  in  the  second  case. 

Mr.  Hutchinson.    It  was  exactly  the  reverse  in  my  case. 

President  Chadboitenb.     What  was  your  case  ? 

Mr.  Hutchinson.  I  put  the  mare  to  the  same  horse  two 
successive  years.  The  first  time  the  foal  took  after  the 
horse :  the  second  time  it  took  after  the  mare  very  decidedly. 

President  Chadboubne.  I  did  not  hear  that;  but  Mr. 
Williams  gave  a  case  of  the  other  kind.  It  occurred  to  me 
that  this  ought  to  be  taken  into  consideration.  We  know 
what  Professor  Agassiz  said,  and  what  all  breeders  recog- 
nize,—  that,  the  first  time  a  female  is  covered,  the  organs  of 
generation  are  affected  by  the  male  in  such  a  way,  that  the 
chances  are  (I  should  not  go  nearly  so  far  as  some  have  gone 
here  this  morning  on  this  point)  ;  but  I  say  the  chances  are, 
that  every  young  of  that  female  will  have  some  of  the  char- 
acteristics of  the  first  male  that  covered  her.  That  is  so  well 
established,  that  I  suppose  any  man  who  has  a  pure-bred 
heifer  or  a  pure-bred  mare  would  consider  it  a  terrible 
calamity  to  have  that  female  covered  in  the  first  place  by  a 
scrub.  He  would  say,  "  I  never  expect  to  get  any  thing  that 
is  pure  from  her."  * 

Now,  is  it  reasonable  to  suppose  that  this  effect  is  pro- 
duced simply  by  the  first  covering  ?  Is  it  not  likely,  that, 
whenever  the  female  is  covered,  the  young  will  not  only  par- 
take of  the  nature  of  the  sire,  but  that  there  is  an  effect 
produced  upon  that  female  that  will   last  throughout?     I 
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think  it  is  entirely  reasonable  to  suppose  so,  although  I  do 
not  believe  that  it  has  the  same  effect  as  in  the  first  instance. 
If  that  is  so,  then  we  should  naturally  suppose,  that,  as  you 
go  on  putting  a  mare  to  the  same  sire,  you  will  be  more 
likely  to  get  the  characteristics  of  the  sire  in  the  second  and 
third  case  than  in  the  first.  A  case  is  cited  which  is  contrary 
to  that  theory ;  but  I  did  not  hear  that :  I  have  heard  some 
of  the  others.  So  you  see,  gentlemen,  the  diflBculty  of  reach- 
ing certainty  in  this  respect.  I  do  not  believe  we  have 
reached  any  certain  principle  except  this,  —  that  an  animal 
that  has  certain  qualities  that  you  can  trace  back  to  father 
and  grandfather,  tracing  them  back  through  quite  a  number 
of  generations,  and  being  sure  that  they  have  appeared  in 
every  one  of  them,  will  be  very  certain  to  reproduce  those 
qualities  in  its  progeny.  I  think  that  is  all  the  result  that 
has  been  reached.  As  has  been  said  here,  this  blood  will  go 
over  three,  four,  eight,  or  ten  generations.  Take  some  of 
the  old  bulls  that  were  brought  here  from  the  State  of  Maine 
long  years  ago.  All  their  history  is  forgotten ;  but  once  in  a 
while  a  calf  is  dropped  that  shows  all  the  characteristics  of 
those  old  bulls,  whose  blood  has  been  kept  out  of  sight  for 
generations.  It  is  just  so  in  the  human  family.  Diseases 
and  individual  characteristics  go  over  a  good  many  genera- 
tions, and  then  re-appear.  But  if  you  can  be  sure  that  the 
good  qualities  of  a  particular  animal  appeared  in  this  one 
before  him,  and  that  one  before  that,  so  that  you  can  be  sure 
they  have  come  down  permanently  for  a  great  many  genera- 
tions, then  I  think  you  can  be  very  sure  he  will  perpetuate 
them. 

Question.  There  is  one  question  I  would  like  to  ask :  If 
the  progeny  is  not  as  likely  to  take  after  the  horse,  by  keep- 
ing the  stallion,  as  Mr.  Russell  said  this  morning,  in  the  pres- 
ence of  the  mare  for  some  little  time  before  service  ?  I  have 
noticed  this  peculiarity  in  breeding  stock,  —  that  a  Jersey, 
for  instance,  in  a  herd  of  other  thorough-bred  stock,  would  as 
often  mark  the  progeny  of  the  other  cows  with  a  little  Jersey 
mark  around  the  nose,  as  any  way.  Why  is  it,  unless  the 
associations  and  surroundings  at  the  time  of  serving  have 
that  effect  upon  the  animal  ? 

Mr.  Russell.  In  the  first  place,  I  would  like  to  say  a  few 
words  upon  the  point  that  is  raised  by  President  Chadboume. 
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I  am  a  thorough  believer  in  the  power  of  the  first  parent  to 
mark  all  the  succeeding  progeny.  I  believe  that  the  sire  of 
the  mare's  first  foal  has  an  influence  upon  every  one  of  her 
progeny,  fading  out,  perhaps,  as  it  goes  on.  It  is  not  neces- 
sary to  refer  to  my  own  experience,  or  to  anybody's  experi- 
ences, except  in  one  celebrated  case.  At  the  beginning  of 
this  century,  the  Duke  of  Richmond,  I  think  it  was,  or  some 
celebrated  English  statesman,  took  a  very  fine  thorough-bred 
mare  to  the  Zoological  Gardens  in  London,  and  had  her 
crossed  with  a  wild  striped  ass,  a  quagga,  from  the  Cape  of 
Grood  Hope ;  and  she  had  a  foal  in  due  course  of  time,  bearing 
the  stripes  of  the  quagga.  She  was  afterwards  put  to  a 
thorough-bred  horse,  and  she  threw  a  foal  from  the  thorough- 
bred horse  strongly  marked  with  the  stripes  of  the  quagga. 
They  continued  to  breed  her ;  and  she  had  seven  or  eight 
foals  before  she  got  through,  every  one  of  which  bore  the 
marks  of  that  first  impress,  fainter  and  fainter  towards  the 
last.  I  have  refused,  in  several  instances,  to  have  a  mare  cov- 
ered by  a  horse  that  once  belonged  to  me,  whose  form  I 
wished  to  see  in  the  colts,  because  the  mare  had  been  previ- 
ously covered  by  notorious  scrubs ;  and  I  had  no  idea  that 
the  subsequent  cover  could  prevail  over  that  influence.  I 
believe  that  about  all  breeders  know  that  to  be  a  fact. 

In  regard  to  the  point  made  by  the  last  speaker,  I  believe, 
too,  that  the  appearance  of  stock  is  more  or  less  influenced 
by  their  surroundings.  We  read  in  the  Bible,  that  when 
Jacob  served  for  a  part  of  the  droppings  of  the  sheep,  and 
the  young  of  the  ewes  that  were  to  be  that  were  striped  and 
spotted,  he  contrived  to  produce  an  extraordinary  number  of 
spotted  and  striped  ones,  by  peeling  wands,  and  sticking  them 
up  before  the  fulsome  ewes.  I  have  had  men  come  to  me 
anxious  to  breed  from  gray  mares;  but  fearful  of  getting 
gray  stock  (which  is  not  fashionable,  nor  so  salable  as  other 
colors),  they  would  stipulate  to  have  a  bay  horse  or  a  black 
horse  led  out  to  stand  before  the  mare  when  she  was  covered ; 
and  I  have  no  doubt  that  has  been  very  influential  in  pre- 
venting the  breeding  of  gray  horses.  In  France  during  the 
last  century,  when  they  were  anxious  to  have  gray  horses  for 
posting-purposes,  because  it  was  considered  more  lively  in 
dark  nights  to  drive  a  team  of  gray  horses,  they  followed  the 
same  practice  in  breeding  gray  horses ;  and  everybody  who 
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has  been  to  France  knows  that  that  country  abounds  with 
gray  horses.  There  are  more  gray  horses  in  France  than  in 
all  the  rest  of  the  world  put  together. 

Mr.  Capen.  I  believe  it  is  a  matter  of  observation,  that 
if  the  mother  is  strong,  vigorous,  and  healthy,  and  her 
conditions  are  dominant,  and  the  father  is  delicate,  or  in 
any  respect  feeble  or  inferior,  the  progeny  are  generally 
females ;  that  is,  the  sex  follows  the  condition  of  the  domi- 
nant parent.  And  in  a  case  where  the  father  is  the  strongest 
in  all  respects,  in  vigor,  in  vitality,  in  intellect,  or  in  any 
of  those  conditions  which  make  up  life  and  force,  the  larger 
proportion  of  the  progeny  are  males.  So  far  as  my  own 
observation  goes  in  that  matter,  the  principle  is  well  sup- 
ported. 

Mr. .  I  was  interested  in  the  statement  of  Mr.  Wil- 
liams in  regard  to  his  mare,  which  had  first  a  colt  that  re- 
sembled the  dam,  and  then  one  that  i*esembled  the  sire ;  which 
last  he  attribujbed  to  the  fact  that  the  stallion  was  exercised 
in  coming  to  Waltham.  I  believe  that  is  true,  from  my  ob- 
servation and  experience  in  breeding  horses.  I  had  a  horse 
some  two  years  ago  that  was  used  constantly  during  the  sea- 
son of  service ;  that  is,  he  was  driven  every  day  four,  five, 
or  ten  miles.  Sometimes  he  was  put  to  the  plough.  And  dur- 
ing the  season  he  served  between  eighty  and  ninety  mares ; 
and  almost  every  one  of  the  colts  partook  of  the  characteris- 
tics of  the  horse.  He  was  a  very  active,  strong,  resolute 
horse,  Jarge  in  size ;  and  there  was  not  a  single  foal  that  was 
deficient  in  energy,  in  strength,  and  hardly  any  that  did  not 
partake  more  or  less  of  his  constitution  and  his  size ;  and  I 
attribute  it  to  the  fact  that  he  was  constantly  exercised.  T 
have  known  horses  that  have  been  kept  in  the  stall,  and  only 
taken  out  at  the  time  of  service,  where  the  results  were 
entirely  different.  I  believe  that  is  a  matter  that  is  often- 
times overlooked  in  the  breeding  of  horses.     Many  stallions 
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THE   QUESTION-BOX. 

Several  questions  were  presented  through  the  question- 
box,  among  them  the  following  :  — 

"  Would  it  be  possible  to  improve  the  grasses  by  hybridiza- 
tion or  cross-fertilization  ?  "  — 

Mr.  Flint.  I  will  say  a  few  words  in  reply  to  that  ques- 
tion. It  would  be  possible  in  a  few  cases,  but  not  very 
practicable  in  any.  The  grasses  differ  in  their  floral  struc- 
ture. They  are  not  all  uniform  in  their  mode  of  growth. 
We  have  a  class  that  may  be  called  diceciovs  grasses  ;  that  is, 
grasses  in  which  the  male  and  the  female,  or  the  staminate 
and  pistillate,  organs  of  the  flower  are  arranged  on  entirely 
distinct,  plants.  That  is  the  case  with  only  a  very  limited 
number  of  species.  What  is  called  the  "buffalo-grass," 
which  grows  in  the  South,  and  in  Colorado,  and  generally  on 
the  plains,  is  one  of  that  kind.  I  have  seen  patches  of  buffalo- 
grass  in  Colorado,  composed  entirely  of  staminate,  or  male 
plants ;  and  other  patches  composed  entirely  of  pistillate,  or 
female  plants.  Now,  the  pistillate  plants  must  get  their 
pollen  from  the  staminate  plants,  which  may  be  at  some 
distance  off.  It  was  at  first  supposed  that  they  were  differ- 
ent species,  until  the  fact  was  discovered  that  one  grass  was 
simply  a  staminate,  or  male  plant ;  and  the  other  a  pistillate, 
or  female  plant,  both  belonging  to  the  same  species.  Of 
course  the  seed  is  produced  only  on  the  pistillate  plants. 

Another  class  of  grasses  may  be  called  the  monceeious 
grasses;  that  is,  where  the  staminate  and  pistillate  flowers 
are  on  the  same  plant,  but  in  distinct  positions,  separated 
from  each  other.  The  most  familiar  example  of  that  is  our 
common  Indian-corn.  Every  farmer  knows  that  the  stami- 
nate flowers  of  Indian-corn  come  on  the  top,  called  the 
"tassels;"  while  the  pistillate  flowers  are  arranged  on  an  axis 
along  the  main  stalk,  called  the  "  ear ; "  and  that  the  pollen 
from  the  staminate  flowers  must  find  its  way  through  the 
pistils,  which  are  the  silks  attached  to  the  ears,  as  everybody 
knows,  before  fertilization  can  take  place.  There  are  but  few 
grasses  which  are  of  that  kind ;  that  is,  where  the  plant  shows 
both  pistillate  and  staminate  flowers,  but  on  separate  and 
distinct  parts  of  the  plant.  Take,  for  instance,  the  common 
wild  rice,  which  you  find  along  our  brooks  (^Zizania  aquatiea). 
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There  the  pistillate  flowers  are  at  the  top  of  the  stalk,  and 
the  staminate  flowers  below ;  so  that  the  pollen,  contrary  to 
the  other  example,  must  rise  to  fertilize  the  germ. 

Then  there  is  another  class  of  grasses,  which  may  be  called 
polygamotM  grasses,  where  a  portion  of  the  flowers  will  be 
wholly  staminate,  another  portion  wholly  pistillate,  and  an- 
other and  larger  portion  perfect,  including  both  sexes.  A 
few  of  the  grasses  belong  to  this  class;  for  instance,  some 
species  of  the  panic-grasses,  and  a  few  of  the  wood-grasses, 
called  andropogon  by  the  botanists. 

But  by  far  the  greater  number,  almost  the  whole,  of  our 
natural  and  cultivated  grasses  and  grains,  have  perfect  flow- 
ers ;  that  is,  the  staminate  and  pistillate  flowers  are  arranged 
together,  and  fertilization  takes  place  in  many  case^  before 
the  flower  opens.  Those  are  what  are  called  perfect  flowers, 
where  the  pistils  and  stamens  are  arranged  together  in  the 
same  covering,  and  where  the  two  parts  come  to  maturity  at 
the  same  time.  Of  course  cross-fertilization,  or  fertilization 
from  other  species,  could  not  take  place  in  such  plants ;  and 
hybridization  does  not  take  place,  as  it  does  when  different 
varieties  of  Indian-corn  grow  near  each  other. 

Now,  with  regard  to  these  perfect-flowered  plants,  which 
constitute  by  far  the  larger  portion  of  our  natural  grasses, 
there  are  some  peculiar  circumstances  which  might  make 
cross-fertilization  possible.  In  a  few  of  them  the  stigmas 
are  thrust  out  of  the  covering  before  the  stamens ;  and  they 
will  retain  their  fertilizing  power,  their  freshness,  but  a  very 
short  time.  They  must  get  their  pollen  from  flowers  already 
opened.  Take,  for  instance,  our  common  swees-scented  ver- 
nal-grass. There  the  stigmas  are  thrust  out  before  the  sta- 
mens appear,  and  they  must  be  fertilized  by  flowers  which 
have  previously  opened  before  the  pollen  appears  in  its  own 
flowers.  I  think  there  are  one  or  two  other  species  of  grasses 
of  that  kind,  as  the  meadow-foxtail.  The  reed  canary-grass 
is  another  example  where  the  stigma  is  thrust  out  before  the 
stamen  appears ;  but,  in  that  case,  the  stigma  retains  its  fresh- 
ness longer  than  in  the  case  of  the  sweet-scented  vernal-grass. 
Possibly  cross-fertilization  might  take  place  in  such  a  plant 
as  that ;  but  practically  I  should  say  that  cross-fertilization 
would  not  be  possible  in  most  of  our  natural  grasses,  though 
it  is  very  common  in  Indian-corn. 
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I  think  that  answers  the  question  sufficiently.    At  one 
o'clock  the  Board  adjourned  to  two,  P.H. 


Aftbbnoon  Session. 

The  meeting  was  called  to  order  at  two  o'clock ;  and  the 
secretary  of  the  Board  was  introduced,  who  spoke  as  follows, 
on 

THE  GRASS  AND  HAT  CROP. 

BY  OHABLES  L.  FLINT. 

Mr.  Chairman  and  Qentlemen^  —  In  my  Fourth  Annual 
Report  to  the  Legislature,  in  1856,  now  more  than  twenty 
years  ago,  I  devoted  over  two  hundred  and  thirty  pages  to  a 
consideration  of  the  grass  and  hay  crop,  discussing  it  in  all 
its  bearings.  I  do  not  propose,  of  course,  to  travel  over  the 
same  ground  now.  The  most  I  can  expect  to  do  is  to  glance 
at  a  few  of  the  more  striking  points  in  which  we  have  made 
decided  progress  since  then,  and  to  point  out,  in  a  somewhat 
desultory  way,  how  we  may  increase  the  quantity,  and  im- 
prove the  quality,  of  our  grass  and  hay  crop. 

I  need  not,  I  am  sure,  stop  to  enlarge  upon  the  importance 
of  the  subject.  I  need  not  remind  you  that  the  grass-crop 
lies  at  the  very  foundation  of  all  pur  prosperity  and  success 
as  farmers  in  this  northern  latitude.  I  need  not  say  that  a 
greater  extent-  of  land  is  devoted  to  it,  that  a  greater  value 
is  realized  from  it,  than  from  any  one  crop,  not  excepting 
cotton :  I  might  almost  say,  than  from  all  other  crops  put 
together.  You  know,  that,  before  the  late  Rebellion,  our 
Southern  brethren  were  accustomed  to  boast  that  cotton  was 
king ;  but  I  claim,  that,  if  any  precedence  is  due  to  any  one 
cultivated  crop  over  another,  that  claim,  of  right,  belongs 
rather  to  the  grass  and  hay  crop.  I  will  not  attempt  to 
prove  that  no  successful,  profitable,  and  progressive  system 
of  farming  can  be  carried  on  without  the  use  of  manure,  no 
matter  what  the  climate  may  be,  and  that  we  depend,  to  a 
very  large  extent,  upon  the  grass  and  hay  crop  for  that  great 
basis  of  all  successful  cultivation  of  the  soiL 

The  great  besetting  sin  of  New-England  farming  has  been, 
that  we  have  robbed  our  grass-land  to  feed  our  hoed  crops 
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and  our  arable  lands.  We  have  done  it  persistently,  almost 
from  the  first  settlement  of  the  country,  certainly  until  a 
very  recent  period ;  and  here  and  there  we  do  it  even  now. 
It  is  a  source  of  some  satisfaction,  I  am  sure,  to  such  an 
intelligent  body  of  farmers  as  this,  to  feel  that  we  have 
now  made  a  turn ;  that,  taking  New  England  over,  we  are 
improving  gradually,  and  perhaps  as  rapidly  as  could  be 
expected  in  the  other  direction.  Thoughtful,  intelligent 
farmers  have  now  come  to  the  conclusion,  that  it  is  time  to 
give  more  study,  more  attention,  and  more  care,  to  their  grass- 
lands, and  a  little  less  perhaps,  comparatively,  to  their 
cultivated  lands.  The  old  system  of  farming  has  now  been 
abandoned  on  the  best-managed  farms,  and  ought  to  have 
been  abandoned  long  ago.  I  remember  perfectly  well, — 
don't  you? — when  the  grass-crop  was  practically  considered 
a  secondary  crop,  and  the  manure  made  from  it  went  to  the 
ploughed  lands.  It  was,  in  most  cases,  very  poor  manure  at 
that,  —  manure  that  was  coarse,  that  was  full  of  the  butts  of 
cornstalks,  that  had  lain  leaching  under  the  eaves  of  the 
barn  for  months,  until  all  the  soluble  materials  had  disap- 
peared. There  was  no  barn-cellar  in  my  neighborhood  when 
I  was  a  boy ;  and,  if  there  had  been,  the  value  of  it  would 
not  have  been  understood  or  appreciated.  The  common 
practice  was,  as  you  know,  to  select  some  piece  of  run-out 
grass-land,  which  the  cows,  perhaps,  had  gnawed  bare,  plough 
it  up,  and  put  in  potatoes,  —  a  very  exhausting  crop,- —  with 
the  manure  in  the  hill.  The  next  year  it  was  planted  with 
corn,  with  a  lot  of  white  beans  or  bush-beans  in  each  hill ; 
and  almost  invariably  a  pumpkin-seed  or  two  was  stuck  in 
with  them.  The  manure  in  the  hill  was  sufficient  to  give 
all  those  plants  a  brisk  and  rapid  start  at  the  outset ;  but 
they  had  no  sooner  left  the  manure  in  the  hill  than  they 
were  drawing  upon  the  very  heart  and  fertility  of  the  soil 
itself.  The  third  year  the  farmer  would  generally  sow  oats, 
and  a  little  grass-seed  with  them.  He  would  cut  his  oats 
some  time  in  midsummer,  or  a  little  later ;  and,  if  the  season 
happened  to  be  favorable,  the  grasses  would  make  out  to 
sustain  life ;  but  in  a  great  many  cases,  as  you  reipember 
very  well,  we  had  severe  droughts,  that  killed  out  all  the 
young  plants  after  the  oats  were  harvested.  The  next 
year,  if  we  happened  to  be  reasonably  fortunate,  we  had  a 
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feeble  stand  of  grass,  —  Timothy  and  red-top,  —  which  was 
cut,  and  then  the  field  pastured  to  death  all  the  fall.  There 
was  no  economy,  no  profit,  no  lasting  improvement  of  the 
land,  in  such  a  system  as  that.  And  yet  you  know  —  every 
farmer  who  was  born  and  raised  on  a  farm  forty  or  fifty 
years  ago  knows — perfectly  well,  that  such  was  the  almost 
universal  practice.  What  wonder  that  our  grass-lands  were 
run  out  until  an  average  hay-crop  was  less  than  a  ton  to 
the  acre  I 

I  say  we  have  made  some  progress,  some  improvement, 
since  then, —  a  decided  improvement.  The  popular  notions 
in  regard  to  the  comparative  value  of  the  grass  and  hay 
crop,  and  the  hoed  or  cultivated  crops,  have  considerably 
changed  in  the  last  twenty  years ;  so  that,  from  having  been 
accustomed  to  raise  less  than  a  ton  to  the  acre,  we  are  now 
raising  something  over  a  ton ;  and  we  must  take  hold  and 
see  if  we  cannot  double  it.     How  are  we  going  to  do  it  ? 

In  the  first  place,  I  should  say,  by  a  greatly  improved 
tillage  of  our  lands  and  by  under-draining..  On  the  first 
point,  the  matter  of  tillage,  I  shall  have  something  to  say 
hereafter.  As  to  the  matter  of  under-draining,  it  has  been 
very  thoroughly  discussed  in  my  Report  for  1871,  and  in 
several  other  Reports,  by  Col.  Waring  and  others,  who  have 
gone  very  minutely  into  the  question  of  how  it  should  be 
done,  the  profits  of  it,  &c. ;  so  that  I  need  not  stop  to  dwell 
upon  that  point  here. 

I  should  say,  in  the  second  place,  by. a  greater  quantity, 
and  especially  a  greater  variety,  of  grass-seed  in  our  mixtures. 
You  know  our  forefathers,  the  Pilgrims  and  Puritans,  sowed 
no  grass-seed  whatever.  They  relied  upon  the  spontaneous 
productions  of  the  soil,  upon  the  salt-marshes  lying  along  the 
seashore,  or  upon*  the  bogs,  swamps,  or  swales  farther  in- 
land; and  you  know,  if  you  recollect  the  early  history  of 
these  colonies,  that  the  towns  along  the  seashore  —  Plymouth, 
Duxbury  with  its  large  extent  of  salt-marshes,  Marshfield 
with  its  two  thousand  acres  or  more  of  open  salt-marsh,  Hing- 
ham,  Charlestown  at  that  time  abundantly  supplied  with 
salt-marshes,  Lynn,  Ipswich,  Newbury,  all  shore-towns  — 
were  settled  among  the  first,  because  they  afforded  extensive 
facilities  for  the  use  of  the  natural  productions  of  the  salt- 
marshes. 
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The  settlement  of  our  inland  towns  was  almost  analogous 
to  that.  It  is  but  a  short  time  since  I  visited  a  great  bowlder 
in  the  town  of  Grafton,  under  the  lee  of  which  the  first  white 
man  passed  the  winter ;  and  it  was  under  these  circumstances, 
—  and  I  mention  the  fact,  simply  because  the  history  of  the 
first  settlement  of  that  town  is  precisely  the  same  as  the  his- 
tory of  scores  of  other  towns,  not  only  in  Massachusetts,  but 
in  New  Hampshire,  and,  I  suppose,  in  other  States,  —  the  first 
white  man  went  up  from  Marlborough  to  Grafton  through  the 
woods.  There  were  gunners  and  venturesome  scouts  in  those 
days,  as  there  have  been  since,  and  they  went  off  long  dis- 
tances through  the  forests ;  and  wherever  they  found  a  large 
open  swamp  or  marsh  (what  we  call  "  meadows  "  in  this  part 
of  the  State),  with  a  luxuriant  growth  of  swale-grasses,  they 
marked  that  spot.  This  man  had  gone  up  in  the  summer,  and 
had  found  what  he  called  ^^  Broad  Meadow ; "  and  he  was 
so  well  pleased  with  the  luxuriant  grasses,  that  he  went  up 
and  cut  and  stacked  them ;  and  in  the  fall  he  drove  his  cows 
up  there,  and  kept  them  on  the  hay  which  had  been  cut  in 
the  summer.  He  drove  them  up  to  prevent  them  from  starv- 
ing, and  to  secure  for  himself  the  means  of  carrying  his  cows 
through  the  winter.  This  is  a  single  isolated  case ;  but  there 
are  hundreds  of  others,  where,  if  the  facts  were  known, 
you  would  find  that  the  existence  of  large  swale-meadows 
accounts  for  the  fact  of  the  first  settlement,  and  for  the  fact 
that  one  locality  was  settled  before  another  whose  natural 
advantages  you  would  suppose  were  greater.  These  bog- 
meadows,  or  swale-lands,  were  considered,  in  the  early  days 
of  the  colonies,  the  most  valuable  part  of  the  farm  itself. 

The  early  settlers  sowed  no  grass-seed,  I  say,  for  some 
years.  They  had  not  been  accustomed  to  it.  The  first  Eu- 
ropean dwellers  upon  these  shores  had  to  oQdure  untold  hard- 
ships, privations,  and  dangers.  They  found  a  climate  which 
they  had  never  known  before,  a  soil  which  the  foot  of  white 
man  had  never  trod,  and  natural  productions  with  which  they 
were  not  acquainted.  The  people  in  England,  from  which 
they  emigrated,  had  not  been  acustomed,  at  that  time,  to  grow 
and  cut  grasses  for  hay  to  any  thing  like  the  extent  that  they 
have  come  to  practise  it  since  then.  Red  clover  was  not  in« 
troduced  into  England  as  a  cultivated  plant  imtil  some  years 
after  the  Pilgrims  had  left  there ;  and  white  or  Dutch  clover. 
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and  many  other  plants  which  we  cultivate  as  grasses,  were 
not  known  there  as  cultivated  plants  at  that  time.  Our  fore- 
fathers, the  Pilgrims  and  Puritans,  were  compelled,  by  the 
severity  of  the  climate,  to  provide  for  much  more  abundant 
winter-supplies  than  their  fathers  before  them  had  done. 

Now,  the  first  step  of  progress  which  they  made  was  to 
collect  the  seeds  of  grasses  on  the  barn-floor  and  under  the 
hay-stacks,  and  sow  such  collections.  They  followed  that  up 
for  some  time.  The  next  step  which  they  made  was  to  sow 
a  small  quantity  of  seeds  of  some  of  the  grasses  which  they 
thought  most  desirable,  upon  the  ground  which  they  had 
cultivated  in  their  hoed  crops.  That  was  practised  for  many 
years  before  they  made  any  farther  progress.  We  have  im- 
proved considerably  upon  that.  But  there  is  another  great 
step  of  progress  which  we  must  now  take ;  and  that  is,  to 
select  a  much  larger  number  of  varieties  than  we  have  hith- 
erto been  accustomed  to  select,  and  to  sow  them  more  abun- 
dantly. St.  Paul,  you  know,  says  that  "he  that  soweth 
sparingly  shall  reap  also  sparingly,  and  he  that  soweth  boun- 
tifully shall  reap  also  bountifully,"  and  that  seems  to  be  good 
doctrine. 

Now,  what  has  been  our  custom  in  that  respect?  With 
our  fathers,  the  practice  was  to  sow  about  twelve  quarts 
to  the  acre.  Many  farmers  now  sow  a  larger  quantity  of 
seed,  when  reckoned  by  measure.  But  grass-seeds  differ 
very  much  in  weight.  A  bushel  of  one  kind  will  contain  a 
vastly  greater  number  of  seeds  than  a  bushel  of  some  other 
kinds.  Now,  what  I  wish  to  suggest  is,  to  select,  in  the  first 
place,  a  much  greater  number  of  varieties.  Tliat,  I  think,  is 
one  of  the  great  points  which  we  should  bear  in  mind.  For 
mowing-lots,  I  would  select  grasses  that  blossom  about  the 
same  time.  I  would  sow  the  early  grasses  by  themselves, 
and  the  late  grasses  by  themselves.  The  common  custom 
has  been  to  sow  only  clover,  Timothy,  and  red-top.  Some- 
times a  farmer  has  sown  with  them  a  little  orchard-grass. 
But  orchard-grass  blossoms  three  or  four  weeks  earlier  than 
Timothy,  and  clover  two  or  three  weeks,  at  least,  earlier  than 
Timothy  or  red-top ;  so  that  when  you  sow  clover,  orchard- 
grass,  Timothy,  and  red-top  together,  your  orchard-grass  and 
clover  are  ready  to  cut  before  the  Timothy  and  red-top  will 
be  headed  out  at  all,  to  say  nothing  of  their  being  in. 
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blossom.  And  mao  j  farmers  will  hesitate  before  putting  in 
the  scythe  when  these  grasses  are  in  that  condition.  They 
want  to  wait  a  little  while ;  and,  if  they  wait  long  enough  for 
the  red-top  and  Timothy  to  be  ready  to  cut,  the  orchard-gi-ass 
has  become  comparatively  worthless ;  for  it  has  gone  to  seed, 
and  become  hard  and  woody,  and  just  about  as  indigestible 
as  a  chestnut  rail.  I  do  not  believe  there  is  any  nutriment 
to  be  found  in  it  when  in  that  condition  ;  and,  if  you  should 
leave  it  to  the  judgment  and  taste  of  your  cows,  they  would 
come  to  the  same  conclusion.  They  know  what  is  good  for 
them  much  better  than  we  do. 

Now,  supposing  a  man  should  make  up  his  mind  that  he 
will  have  all  the  early  grasses  together,  as  far  as  practicable, 
and  all  his  late  grasses  together,  then  he  can  commence  his 
haying,  in  some  cases,  by  the  middle  of  June ;  and  he  will  not 
be  anxious  about  the  condition  of  his  later  fields,  because  he 
knows  that  they  will  be  improving  for  a  few  days  longer. 
He  is  not,  therefore,  hurried.  He  has  greater  command  of 
hts  labor,  and  can  take  it  leisurely :  whereas,  if  his  grasses 
come  into  condition  about  the  same  time,  he  knows,  that, 
before  he  can  get  through  mowing,  some  of  his  grasses  will 
be  entirely  too  ripe  to  be  in  their  most  nutritive  and  best 
condition ;  so  that  there  are  some  advantages  in  making  this 
division,  —  sowing  the  early  grasses  by  themselves,  and  the 
late  grasses  by  themselves.  Orchard-grass  is  one  of  the  ear- 
liest varieties.  Then  we  have  the  June  or  Kentucky  blue- 
grass,  perennial  rye-grass,  not  quite  so  early  as  orchard-grass, 
but  considerably  earlier  than  Timothy,  the  meadow-fescue, 
and  perhaps  the  tall  oat-grass.  With  these  we  can  sow  red 
and  alsike  clover  advantageously.  We  ought  to  devote  more 
attention  to  clover  than  we  generally  do.  I  know  very  well 
that  most  of  our  farmers  raise  it  to  some  extent,  perhaps,  in 
some  cases,  to  as  great  an  extent  as  is  advisable ;  but,  taking 
the  State  over,  I  do  not  believe  we  fully  appreciate  the  value 
of  clover,  or  give  sufficient  attention  to  it.  Clover  is  a  very 
peculiar  plant.  It  is  a  plant  which  really  fertilizes  and  im- 
proves the  soil,  rather  than  the  reverse.  You  know  that  if 
corn,  or  any  of  our  ordinary  crops,  is  allowed  to  ripen  its 
seed,  it  is  exhausting  to  the  soil.  It  takes  out  a  great  many 
of  the  fertilizing  elements  from  the  soil  to  build  up  its 
structure ;  and  the  soil  is,  of  course,  exhausted  in  proportion 
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to  that  extraction.  Clover  is  an  exception  to  other  crops  in 
that  respect.  It  not  only  stores  up  in  its  roots  a  large 
amount  of  nitrogen,  but  if  it  is  allowed  to  stand  to  be  cut  for 
hay,  and  especially  if  it  is  allowed  to  ripen  its  seed,  it  adds 
a  vast  amount  of  nitrogenous  elements  to  the  soil  through 
the  falling  and  the  decay  of  its  leaves.  It  is  a  wonderful 
exception,  in  that  respect,  to  our  cultivated  grasses  and  other 
crops.  The  roots  of  clover  extend  down  deep,  as  you  know, 
and  get  a  considerable  portion  of  their  sustenance  from  the 
subsoil.  Then  all  these  broad-leaved  plants  derive  a  large 
proportion  of  their  nutriment  from  the  atmosphere.  These 
elements  are  stored  up,  partly  in  the  stalk,  partly  in  the  root, 
and,  to  a  much  larger  extent,  in  the  soil  itself,  while  the 
clover  remains  in  it.  A  careful  investigation  has  shown  that 
an  ordinary  fair  average  acre  of  clover-roots  will  contain 
over  fifty  pounds  of  nitrogen  or  nitrogenous  compounds ;  and 
the  soil  itself,  after  the  clover-crop  has  been  cut  for  hay,  or 
allowed  to  ripen  its  seed,  is  filled  with  nitrogen  and  its  com- 
pounds to  a  much  greater  extent  than  it  would  be  by  apply- 
ing a  full  and  complete  dressing  of  nitrate  of  soda,  or  any 
other  nitrogenous  manure  on  the  surface  in  the  spring.  It  is 
a  remarkable  fact,  that  while  clover  takes  out  of  the  soil  as 
much,  perhaps,  of  some  of  the  elements  of  fertility  as  our 
other  crops  (more  than  wheat  or  other  cereals),  it  leaves  in  it 
a  much  larger  proportion  of  nitrogen  and  nitrogenous  ele- 
ments than  any  other  crop.  It  is  a  fact  which  a  great  many 
observing  farmers  in  England  and  this  country  have  noticed, 
that,  after  a  crop  of  clover,  a  grain-crop  will  grow  better  than 
it  will  after  any  other  crop.  The  question  was  asked.  Why 
is  it?  and  how  does  it  happen?  Professor  Voelcker,  one 
of  the  best  authorities  in  the  world  on  agricultural  chemistry, 
took  pains  to  investigate  very  carefully  and  thoroughly  in 
order  to  be  able  to  answer  that  question.  He  arrived  at 
these  conclusions :  — 

1.  That  a  good  crop  of  clover  removes  from  the  soil  more 
potash,  more  phosphoric  acid,  more  lime,  and  other  mineral 
matters  which  enter  into  the  composition  of  the  ashes  of  our 
cultivated  crops,  than  any  other  crop  usually  grown  in  the 
country. 

2.  There  is  fully  three  times  as  much  nitrogen  in  a  crop 
of  clover  as  in  the  average  produce  of  the  grain  and  straw  of 
wheat  per  acre. 
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3.  Notwithstanding  the  large  amount  of  nitrogenous  mat- 
ter, and  of  the  ash  constituents  of  plants  in  the  produce  of 
an  acre,  clover  is  an  excellent  preparatory  crop  for  wheat. 

4.  During  the  growth  of  clover  a  large  amount  of  nitro- 
genous matter  accumulates  in  the  soil. 

6.  This  accumulation,  which  is  greatest  in  the  surface-soil, 
is  due  to  decaying  leaves  dropped  during  the  growth  of 
clover,  and  to  an  abimdance  of  roots,  containing,  when  dry, 
from  one  and  three-quarters  to  two  per  cent  of  nitrogen. 

6.  The  clover-roots  are  stronger  and  more  numerous,  and 
more  leaves  fall  on  the  ground,  when  clover  is  grown  for 
seed  than  when  it  is  mown  for  hay.  In  consequence,  more 
nitrogen  is  left  after  clover-seed  than  after  hay,  which 
accounts  for  wheat  yielding  a  better  crop  after  clover-seed 
than  after  hay. 

You  see  that  is  a  most  important  consideration ;  for  if  you 
can  get  a  good  crop  of  clover,  and  have  your  ground  left  in 
better  condition  than  before  for  wheat,  or  any  other  grain- 
crop,  that  is  so  much  clear  gain,  is  it  not? 

7.  The  development  of  roots  being  checked  when  the  pro- 
duce in  a  green  condition  is  fed  off  by  sheep,  in  all  probabil- 
ity leaves  still  less  nitrogenous  matter  in  the  soil  than  when 
clover  is  allowed  to  get  riper,  and  is  mown  for  hay.  Notwith- 
standing the  return  of  the  produce  in  the  sheep-excrements, 
wheat  is  generally  stronger,  and  yields  better,  after  clover 
mown  for  hay  than  when  the  clover  is  fed  off  green  by  sheep. 

Notwithstanding  all  the  excrements  which  are  left  by  feed- 
ing clover  green  by  sheep,  the  soil  is  decidedly  better  for  a 
wheat-crop,  if  the  clover  is  allowed  to  go  to  seed,  than  it 
would  be  if  the  clover  were  cropped  green  by  any  number  of 
sheep.     That  is  an  important  fact. 

8.  The  nitrogenous  matters  in  the  clover-remains  on  their 
gradual  decay  are  finally  transformed  into  nitrates,  thus 
affording  a  continuous  source  of  food,  on  which  cereal  crops 
specially  delight  to  grow. 

There  is  another  important  consideration:  that  is,  you 
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The  amount  of  nitrogen  left  by  a  crop  of  clover  in  the 
soil  was  carefully  investigated  by  Professor  Voelcker,  and  he 
found  that  it  was  from  two  and  a  half  to  three  tons  per  acre. 
He  found,  that,  on  soils  where  clover  had  been  grown,  not 
only  is  all  that  nitrogen  collected  and  stored  up  in  the  soil 
by  the  clover,  but  it  is  left,  when  spring  arrives,  in  a  vastly 
better  condition  to  take  and  carry  on  a  grain-crop  than  any 
fertilizer  which  can  be  applied  in  the  spring,  —  a  most  impor- 
tant consideration. 

These  investigations  were  made  at  different  depths  of  soil : 
in  the  first  place  an  upper  layer  of  six  inches,  then  the  next 
six  inches  below  that,  then  six  inches  below  that.  Eighteen 
inches  of  soil  were  carefully  collected  and  analyzed  by  Pro- 
fessor Voelcker  with  great  care. 

Now,  I  know  of  no  better  or  more  economical  way  of 
obtaining  and  supplying  nitrogen  to  the  soil  than  that.  It 
seems  to  me  important  that  farmers  should  realize  that  clover 
is  not  only  a  very  important  crop  of  itself  to  raise,  but  that 
it  vastly  improves  their  land.  Bear  in  mind  that  this  nitro- 
gen, when  it  is  left  by  your  crop  one  season,  is  changed  into 
nitrates,  —  nitrate  of  ammonia,  nitrate  of  potash,  and  other 
forms  of  nitrate,  —  which  are  available  immediately,  when 
spring  opens,  for  the  use  of  your  crops.  You  may  apply  a 
fertilizer  in  the  spring,  and,  if  the  rains  come  on,  very  well ; 
but,  supposing  you  have  a  drought,  what  are  you  going  to  do 
then?  A  dry  spring  is  very  hard  upon  special  fertilizers. 
But  the  nitrogen  left  in  the  soil  by  a  clover-crop  is  changed, 
during  the  decay  of  the  roots  of  the  clover  and  the  organic 
matter  of  the  decaying  leaves,  into  the  form  of  nitrate,  which 
is  just  the  form  available  for  the  use  of  your  plants. 

Allow  me  to  say  a  word  in  regard  to  the  alsike,  or  Swedish 
clover.  I  had  great  hopes,  when  the  alsike  was  introduced, 
some  ten  or  fifteen  years  ago,  that  it  was  to  be  a  very  great 
acquisition.  I  took  pains  to  experiment  with  it,  and  sowed 
it  with  red  clover  and  with  mixtures  of  grass-seeds,  on  dif- 
ferent soils,  and  continued  to  study  it  with  considerable  care. 
The  seed  was  higher  than  red  clover  at  that  time ;  and  it  dis- 
couraged a  great  many  farmers  from  using  it ;  but  it  is  lower 
now.  A  pound  of  alsike  clover  contains  a  vastly  greater 
number  of  seeds  than  a  pound  of  red  clover ;  and  that  ought 
to  reconcile  us  to  paying  more  for  the  seed  than  we  pay  for 
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red  clover  seed.  It  is  not  so  valuable  as  a  fertilizing  crop  as 
red  clover :  its  root  and  its  mode  of  growth  are  different. 
The  alsike  is  a  perennial,  like  red  clover.  Both  are  short- 
lived perennials.  You  can  keep  red  clover  three  or  four 
years,  and  the  alsike  four  or  five  years,  on  good  soils.  If  you 
sow  it  on  a  dry  and  exposed  knoll,  and  allow  your  cattle  to 
feed  it  too  close,  you  will  not  see  any  thing  of  it  the  next 
year ;  but,  when  it  is  sown  on  soil  fairly  well  suited  to  it,  I 
think  you  can  depend  upon  a  good  return  from  the  alsike  for 
four  or  five  years  at  least.  It  is  more  like  our  white  clover  than 
red  clover  in  its  growth  and  blossom,  and  must  be  regarded 
as  one  of  the  valuable  additions  to  our  forage  crops.  I  should 
not  want  to  seed  down  with  orchard-grass,  meadow-fescue, 
and  other  early  grasses  and  red  clover,  without  putting  in 
some  of  the  alsike  also.  If  I  were  going  to  sow  red  clover 
alone,  I  should  sow  twelve  or  fifteen  pounds  of  seed  ;  but  I 
should  prefer  to  have  eight  or  ten  pounds  of  red  clover  and 
five  pounds  of  alsike,  than  to  have  fifteen  pounds  of  red 
clover.  It  is  rather  finer,  rather  more  slender  in  its  mode  of 
growth ;  but  it  is  very  sweet  and  nutritious,  and  the  cattle 
like  it  very  much. 

The  orchard -grass  has  many  good  qualities,  both  as  a 
grass  to  cut  for  hay  and  as  a  pasture-gitiss.  It  is  rather  coarse, 
if  sown  thin.  It  must  be  cut  early,  or  you  lose  a  great  deal  of 
its  value.  It  will  usually  blossom  about  the  middle  of  June, 
and  ought  to  be  cut  at  that  time.  Some  complain  that  it 
does  not  hold  in  the  soil  as  well  as  some  other  grasses ;  but 
this  depends  upon  the  quality  of  the  land,  and  whether  it  is 
well  adapted  to  it  or  not.  It  has  the  quality  of  starting 
earlier,  after  being  cut  or  grazed  off  by  cattle,  than  most  of 
our  other  grasses.  It  is  apt  to  grow  in  clusters ;  but  this  can 
be  avoided,  to  a  very  great  extent,  by  good  cultivation  of  the 
land,  and  by  sowing  it  thickly.  It  requires  to  be  sown  thickly, 
—  two  or  three  bushels  of  seed  to  the  acre,  if  sown  alone;  but 
a  liberal  mixture  of  other  species  will  give  a  better  result. 
The  meadow-fescue  is  a  common  ^ass  with  us ;  and  the  seed 
can  now  be  got  in  our  markets  at  a  very  reasonable  price,  as 
can  all  of  the  other  grasses  to  which  I  have  referred.  At 
the  time  when  my  Fourth  Report  was  made,  it  was  not  possi- 
ble to  get,  in  our  markets,  a  great  many  of  the  species  to 
which  I  alluded ;  but  I  am  very  glad  to  say  that  the  best 
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seedsmen  in  Boston  are  now  well  provided  with  most  of  these 
different  seeds,  which  they  sell  at  reasonable  prices ;  and  the 
farmer  need  not  hesitate,  therefore,  to  provide  himself  with 
this  larger  number  of  species  on  the  ground  that  the  seed  is 


Orchard-Grass. 


Meadow-Fescue. 


extravagantly  high.  You  can  buy  meadow-fescue  at  thirty 
cents  a  quart ;  you  can  buy  perennial  rye-grass  at  fifteen  cents 
a  quart.  It  is  lower  than  Timothy,  red-top,  or  orchard-grass ; 
and  the  tall  oat-grass  is  quoted  at  about  twenty  cents  a  quart. 
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The  June  grass,  as  it  is  commonly  called  with  ns,  or  Ken- 
tucky blue  grass,  as  it  is  called  at  the  West,  must  be  regarded 
as  one  of  the  best  pasture-grasses  known.  It  is  common  all 
over  the  northern  part  of  the  country,  growing  indigenously 


June-Orass.  Tall-Fescne. 

in  all  limestone  countries  lyinpf  between  the  thirty-fourth  and 
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growing  there  when  the  region  was  first  discovered,  consti- 
tuting a  natural  pasturage  that  attracted  vast  numbers  of 

grazing  wild  animals,  countless  herds  of  buffalo,  elk,  deer, 

antelopes,  &c. 


Perennial  Bye-Orass.  Italian  Rye-^raaa. 

This  firrass  is  not  so  well  adfl.t>ted  to  a  short  rotation,  and  is. 
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a  permanent  pasture.  When  a  soil  is  once  well  sodded  with 
this  grass,  it  will  endure  the  vicissitudes  of  the  seasons  — 
heat  and  cold,  sunshine  and  shade,  droughts  and  floods  —  with 
wonderful  persistency.  It  is  the  source  of  wealth  in  sections 
adapted  to  it ;  and  there  are  pastures  of  it  fifty  years  of  age 
still  luxuriant  and  profitable.  It  throws  up  flower-stalks  but 
once  in  the  season ;  but  it  starts  quickly  after  grazing,  and 
forms  a  thick  green  growth. 

Of  the  late  grasses,  there  is  no  better,  on  the  whole,  for 
land  that  is  adapted  to  it,  than  Timothy ;  but  if  it  is  allowed 
to  stand  too  long,  as  every  farmer  knows,  it  becomes  hard  and 
woody.  I  think  we  have  made  a  mistake  in  allowing  it  to 
stand  too  long.  I  know  very  well  that  we  cut  earlier  now 
than  we  did  twenty  years  ago :  we  have  gained,  on  the  aver- 
age, fully  a  fortnight  over  and  above  what  was  the  universal 
practice  and  custom  twenty  years  ago,  and  perhaps  a  little 
more  than  that.  But  where  the  whole  farm,  or  the  larger 
part  of  the  area  of  the  farm,  is  stocked  with  these  late 
grasses,  if  you  wait  until  the  Timothy  and  red-top  are  in  blos- 
som, before  you  get  through,  a  considerable  part  of  the  grasses 
will  have  become  too  old.  The  sweet  juices  of  the  grasses  — 
the  sugar,  gum,  and  other  elements  which  add  to  their  nu- 
tritious qualities  —  rapidly  change  in  the  process  of  ripening 
after  the  blossom  is  formed ;  or  rather  these  elements  are 
stored  up  in  the  seed.  Unless  they  are  cut  at  the  proper 
time,  the  grasses  very  soon  become  hard,  woody,  and  com- 
paratively indigestible. 

In  seeding  down  land  for  pasture,  the  object  is  to  have  a 
continuous  growth  throughout  the  season.  Early  and  late 
grasses  are  wanted;  and  the  largest  number  of  varieties  will, 
other  things  being  equal,  give  the  best  results.  There  is  no 
objection  to  the  use  of  any  kind  of  grass-seed ;  and,  with  the 
greatest  variety,  the  prospect  of  getting  a  close  and  firm-set 
turf  is  greatly  increased.  The  English  farmers  are  ahead  of 
us  in  this  respect.  They  seek  and  use  all  the  varieties  they 
can  find,  apparently,  and  take  infinite  pains  to  secure  the 
best  results.  In  order  to  learn  of  the  best  and  most  recent 
improvements  in  their  practice  in  seeding  down  for  pasture, 
a  circular  was  sent,  not  long  ago,  to  the  best  grass-growers 
in  different  parts  of  the  kingdom,  to  ascertain  their  opin- 
ions, and  the  following  mixtures  are  some  of  their  returns. 
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A  return  from  Durham  —  soil  a  loam,  portions  of  it  light, 
with  some  clay — gives  as  the  mixture  for  permanent  pasture 
per  acre :  — 

8  pks.  perennial  rye-grass. 

18  lbs.  white  clover, 

10  "  trefoil. 

4    "  alsike. 

6     "  cow-grass. 

8    "  red  clover. 

1     "  crested  dog's-tail. 

1     "  cock's-foot  (orchard-grass). 

1     "  sweet-scented  vernal. 

1     "  meadow  foxtail. 

1     "  hard  fescue. 

1     "  smooth-stalked  meadow-grass  (June  grass). 

In  Cheshire  the  following  mixture  is  used  per  acre :  — 
i  bush.  cockVfoot  (orchard-grass). 
J     "  meadow  foxtail. 
i     "  perennial  rye-grass. 
I     "  meadow-fescue. 
2J  lbs.  sweet  vernal. 


4 

"  June  grass. 

8 

"  white  clover. 

2 

"  trefon. 

2 

"  Timothy. 

H 

"  cow-grass. 

The  practice  on  the  estates  of  the  Earl  of  Powis,  on  stiff 
soils,  is  to  sow  — 

4  lbs.  crested  dog's-tail. 


1 

"  sweet  vernal. 

8 

'♦  cock's-foot. 

4 

"  taU  fescue. 

4 

"  meadow-fescue. 

8 
2    " 

"  rough-stalked  meadow. 
"  meadow  foxtail. 

4   « 

2    ' 

"  Timothy. 
'  alsike  clover. 

2   ' 

'  white  clover. 

6   < 
6    < 

'  perennial  rye-grass. 
*  Italian  rye-grass. 
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These  mixtures  are  giyen  as  examples  of  what  may  be 
called  the  best  practice  among  English  farmers ;  and  thej 
show  that  much  better  selections  are*  made  than  is  common 
with  US. 

As  to  the  time  of  sowing  grass-seed,  a  very  considerable 
change  has  taken  place  in  the  general  practice  in  the  last 
quarter  of  a  century;  and,  upon  the  whole,  there  has,  un- 
doubtedly, been  a  very  great  improvement  arising  from  it. 
Within  the  memory  of  many  still  living,  the  practice  of 
spring  sowing  was  almost  universal.  It  resulted  in  far 
greater  losses  than  we  usually  sustain  now.  For  though 
there  is,  perhaps,  no  season  when  it  can  be  absolutely  safe 
from  harm,  we  know  enough  of  the  seasons  to  know,  that, 
in  a  series  of  years,  we  are  more  liable  to  injury  from 
drought  than  from  winter-killing.  One  year  differs  from 
another  to  such  an  extent,  that  we  run  some  risk,  at  what- 
ever season  the  sowing  takes  place.  If  any  time  can  be 
called  the  best,  we  should  say,  a$  a  general  rvle^  it  is  from 
the  middle  of  August  to  the  middle  of  September;  the 
exact  time  depending  somewhat  upon  the  moisture  in  the 
soil.  If  the  month  of  August  were  excessively  dry,  we 
should  wait  till  early  in  September ;  but  if  we  could  not  sow, 
for  any  reason,  till  after  the  middle  of  September,  we  should 
prefer  to  wait  till  the  middle  of  November,  or  just  before 
the  ground  closes  for  the  winter.  In  a  large  majority  o^ 
cases,  this  late  sowing  will  be  successful,  as  the  seed  will 
not  germinate  so  as  to  be  injured  by  the  winter,  and  will 
start  earlier  in  spring  than  it  would  be  possible  to  work  the 
land  properly  to  sow  it  in  the  spring. 

Still  there  are  many  cases,  where,  from  the  natural  moist- 
ure of  the  land,  or  for  some  other  reason,  it  is  more  conven- 
ient to  sow  in  the  spring.  In  such  cases,  to  insure  success, 
the  land  must  be  liberally  manured  (unless  it  is  naturally 
very  rich)  in  order  to  give  the  seed  a  rapid  start  and  a  luxu- 
riant growth,  or  the  weeds  will  come  in,  and  choke  out  the 
grass,  and  do  great  injury,  if  they  do  not  absolutely  destroy 
the  crop.  It  is  not  safe,  as  a  general  rule,  to  sow  in  the  spring 
without  this  manuring.  Without  it,  the  young  plants  will 
start,  and  grow  too  slowly  to  keep  down  the  weeds,  and  to 
fill  up  so  as  to  shade  the  ground,  and  withstand  the  dry  and 
hot  weather.    A  close,  thick  growth  that  results  from  liberal 
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dressing  will  secure  greater  benefit  from  the  dews,  even  in 
a  dry  time ;  and  they  will  often  bridge  over  the  drought,  and 
prevent  entire  destruction. 

It  is  of  no  use  to  deny  that  grass-seed  will  often  do  well, 
sometimes  exceedingly  well,  when  sown  in  the  spring,  under 
favorable  circumstances  as  to  soil  and  moisture.  My  point 
is,  that,  under  equally  favorable  conditions,  it  will  usually  do 
better  when  sown  in  the  fall,  especially  if  sown  early  enough 
to  allow  the  roots  to  form  and  gain  a  strong  hold  in  the  soil, 
and  to  send  up  shoots  or  stalks  sufficient  to  furnish  a  cover- 
ing and  protection  from  the  frosts  of  winter.  With  this 
covering  or  protection,  either  of  its  own  growth,  which  acts 
like  a  mat,  or  a  top-dressing,  it  will  start  earlier  and  more 
vigorously  in  spring,  and  yield  a  larger  crop,  than  it  could  be 
expected  to  do  without  it. 

If  the  sowing  takes  place  any  time  in  August,  it  is  gener- 
ally safe  to  sow  the  clover  at  the  same  time,  as  there  will  be 
time  enough  for  it  to  get  firmly  rooted  so  as  to  stand  the 
winter ,  but,  if  later  than  that,  it  is  better  to  delay  sowing 
the  clovernseed  till  late  in  March,  or  even  till  early  in  April, 
when,  if  the  surface  is  dry  enough  to  admit  of  it,  rolling  is  a 
useful  addition,  as  it  presses  the  seed  in,  and  gives  it  a  little 
earlier  start.  Rolling  also  will  press  the  earth  firmly  around 
the  roots  of  the  young  grass-plants,  and  remedy  any  injury 
they  may  have  received  from  the  frosts.  And  here  comes 
in  the  use  of  a  simple  home-made  contrivance,  called  a 
"  drag,"  as  described  by  Mr.  Ware  in  my  last  Annual  Re- 
port, to  which  I  would  call  attention  as  an  excellent  substi- 
tute for  the  roller,  that  will  far  more  than  repay  the  cost. 

I  do  not  believe  it  is  good  policy  to  sow  grass-seed  with 
any  grain-crop.  I  know  the  practice,  in  some  cases,  is  to  sow 
grass-seed  with  oats,  or  with  rye,  or  with  barley.  Barley  is 
much  better  than  oats  or  rye.  If  I  were  going  to  sow  grass- 
seed  with  any  grain-crop,  I  should  much  prefer  barley.  But 
I  believe  that  is  one  of  the  ways  in  which  we  are  robbing  our 
grass-land,  for  the  sake  of  getting  a  grain-crop.  We  want 
to  save  the  fertility  and  strength  of  the  soil  for  our  grasses, 
and  we  want  to  turn  our  attention  to  the  building-up  and 
perfection  of  our  grass-lands  rather  than  our  cultivated 
lands.  If  you  take  a  crop  of  grain  from  your  grass-land,  you 
are  injuring  the  grass  to  a  certain  extent.     It  may  not  kill  it 
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entirely ;  but  it  stands  to  reason  that  it  must  injure  it  much 
more  seriously  than  is  generally  supposed.  If  you  sow  your 
grass-seed  with  oats  in  the  spring,  and  cut  your  oats,  say  in 
July,  or  whenever  they  are  fit  to  cut,  and  there  happens  to 
be  a  hot  and  exceptionally  dry  time,  the  chances  are  about 
even  that  your  grass  will  be  entirely  destroyed.  Here  and 
there  will  be  a  moist  piece  of  land  that  will  stand  that  kind 
of  treatment ;  but  it  is  an  exception.  If  grass-seed  is  sown 
in  the  spring,  I  would  rather  take  my  chance  with  the  grass 
alone  than  with  any  grain  sown  with  it.  In  nine  cases  out 
of  ten  I  should  get  the  advantage  of  it.  Here  and  there 
may  be  exceptions  (there  are  exceptions  to  almost  all  general 
rules,  of  course) ;  but  we  must  act  on  general  rules.  In  a 
great  many  matters  in  reference  to  farming  we  are  to  take 
our  chances,  and  consider  how,  on  the  whole,  we  shall  be 
most  likely  to  get  the  best  results. 

The  selection  of  seed  should  be  made  with  greater  care 
than  is  usually  exercised,  both  with  reference  to  the  fresh- 
ness or  purity  of  seed  and  the  species  to  cultivate.  There  is 
every  reason  to  believe  that  large  quantities  of  old  seed  are 
left  over  from  year  to  year  to  be  mixed  in  with  new  seed  as 
it  is  received  from  first  hands,  and  that  farmers  sustain  great 
losses  in  consequence  of  this  practice.  It  is  not  easy  to 
detect  this  mixture.  It  is  not  necessarily  fraudulent,  though 
the  result  to  the  farmer  is  often  as  bad  as  if  it  were.  The 
length  of  time  which  seeds  retain  their  vitality  differs  con- 
siderably. The  seeds  of  some  plants  retain  their  vitality 
longer  than  others.  Seeds  so  small  as  those  of  the  grasses 
are  generally  comparatively  short-lived.  But  it  does  not 
necessarily  follow,  that,  because  seed  is  left  over  one  year,  it 
has  lost  its  vitality.  I  think,  if  it  were  not  more  than  two  or 
three  years'  old,  it  would  be  safe  to  use  it.  But,  after  all,  you 
want  to  know  what  you  are  buying. 

I  know  of  no  way  to  determine  the  vitality  of  seed,  except 
by  selecting  a  certain  number,  and  testing  them,  by  putting 
them  in  conditions  favorable  to  germination ;  which  is  a  very 
simple  thing  to  do.  If  you  find,  for  example,  that  seventy- 
five  or  eighty  out  oi  a  hundred  seeds  germinate,  then  you 
may  infer  that  seventy-five  or  eighty  per  cent  of  that  seed  is 
good.  If  you  select  at  random  one  hundred  seeds  out  of  a 
lot,  no  matter  what  the  seed  is,  and  test  that  hundred  care- 
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fully,  and  find  that  fifty,  sixty,  eighty,  or  ninety  of  those 
seeds  germinate,  it  is  reasonable  to  infer  that  fifty,  sixty, 
eighty,  or  ninety  per  cent  of  the  seed  is  good,  and  that  the 
balance  is  not.  That  is  a  very  easy  matter,  but  it  requires 
some  care ;  and  farmers  generally  wUl  not  take  the  pains.  I 
would,  as  a  general  rule,  save  a  sample  of  the  seed  I  had 
sown ;  and  then,  if  there  were  any  difficulty,  I  could  investi- 
gate, and  find  out  where  the  blame  really  was.  It  does  not 
always  follow,  by  any  means,  that,  because  seeds  do  not 
germinate,  it  is  the  seller's  fault.  The  merchant  may  take 
infinite  pains  with  his  seed,  be  cautious  when  he  buys,  and  of 
whom  he  buys ;  and  yet  the  seed  may  not  germinate  well, 
because  the  farmer  has  not  sown  it  properly.  Seeds 
so  small  as  those  of  the  grasses  must  be  covered  very 
slightly.  If  buried  too  deep,  they  wUl  fail  to  germinate; 
and  if,  as  was  the  almost  imiversal  practice  a  few  years  ago, 
they  are  harrowed  in  with  a  tooth-harrow,  a  very  consider- 
able portion  of  the  grass-seeds  are  buried  too  deeply,  and 
will  not  germinate.     In  that  case,  it  is  the  farmer's  fault. 

To  avoid  that  difficulty,  in  sowing  grass-seeds,  instead  of 
using  a  common  iron-toothed  harrow,  I  believe  it  would  be  a 
great  deal  safer  to  use  a  common  brush-harrow ;  but  a  simple 
wooden  drag  is  one  of  the  best  things  that  I  have  ever  used. 
It  is  cheap,  and  easily  made.  Here  is  a  little  model  that  Mr. 
Ware  had  last  year  at  Worcester.  The  one  I  used  six  or 
seven  years  ago  was  like  this,  except  that  it  had  not  that 
cleat  on  the  bottom.  I  think  that  would  be  an  improvement. 
This  is  very  much  like  a  common  drag,  or  "  stone-boat "  as  it 
is  often  called ;  only  the  front  bevels  up  so  as  to  avoid  the 
little  bunches  that  make  uneven  and  bad  work.  It  is  eight 
feet  long,  made  of  common  plank,  and  is  three  feet  and  a 
half  wide,  with  this  inclined  portion  about  a  foot  wide.  The 
one  I  made  was,  perhaps,  a  foot  and  a  half  longer,  and  bevelled 
up  a  little  more  than  that.  I  always  used  that  when  sowing 
grass-seed.  It  was  the  next  best  thing  to  an  expensive 
roller.  A  good  many  farmers  cannot  afford  to  buy  a  first- 
class  roller ;  and  this  was  made  to  avoid  that  expense,  and  see 
if  something  could  not  be  devised  which  should  be  equally 
good,  and  which  any  farmer  could  make  himself.  It  is  use- 
ful for  many  other  purposes,  and  vastly  better  than  a  toothed 
harrow.     It  is  sometimes  advisable  to  go  over  the  ground 
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with  a  brush-harrow,  and  then  follow  it  with  the  drag ;  and, 
if  the  surface  is  a  little  rough,  it  is  easy  to  load  it  with  stone 
or  any  thing  else,  and  it  will  leave  the  surface  as  smooth  as 
if  done  by  a  roller.  It  is  wonderful,  if  the  land  is  mellow 
and  well  cultivated,  what  a  smooth  and  beautiful  surfiwse 
you  will  get  with  this  common  drag.  Mr.  Ware  puts  a  little 
cleat  on  the  bottom,  one  inch  by  three  inches.  He  claims 
that  the  advantage  of  this  is,  that  it  fills  up  the  depressions 
made  by  the  horse's  feet  in  travelling  over  the  mellow  surface 
of  the  land ;  and  I  think  it  would  have  that  effect. 

I  would  like  to  say  a  word,  before  closing,  in  regard 
to  the  time  of  cutting  our  grasses.  As  I  stated  before,  we 
have  now  adopted  the  practice  pretty  generally,  over  the 
State,  of  cutting  our  grasses  at  least  two  weeks  earlier  than 
was  the  custom  twenty  or  twenty-five  years  ago.  I  think  we 
have  gained  that  much,  although  it  is  possible  that  grass  may 
be  cut  too  early.  The  time  to  cut  grass,  every  one  will 
admit,  is  when  it  contains  the  most  nourishment.  No  doubt 
about  that.  When  is  that  point?  What  is  it  that  nourishes 
the  animal?  It  is  certainly  not  woody  fibre.  That  may 
serve  to  give  bulk ;  and,  if  you  add  sufficient  concentrated 
food  in  the  shape  of  meal  or  grain  of  some  kind,  an  animal 
may  get  along  on  over-ripe  and  over  dried  hay.  But,  if  you 
judge  from  the  taste  and  instinct  of  the  animal,  you  cannot 
resist  the  conclusion  that  early-cut  hay,  or  dried  grass^  is  £eu* 
more  palatable,  more  to  the  taste,  than  late-cut ;  and,  if  that 
is  taken  as  any  sure  guide,  we  must  conclude  that  the  early-cut 
grass  has  a  larger  proportion  of  soluble,  nutritive  constituents 
than  grass  after  it  has  been  allowed  to  form  seed.  Now, 
if  you  observe  the  grasses  in  pastures,  you  see  that  cattle 
invariably  leave  such  as  run  up  and  form  flower-stalks,  and 
choose  the  low,  tender,  leafy  plants,  the  most  succulent,  juicy ; 
and  we  must  conclude  that  such  grasses  are  sweeter,  contain 
more  sugar,  starch,  and  other  elements  that  suit  the  taste, 
and  go  most  readily  to  nourish  the  system,  because  more 
soluble.  I  don't  see  how  we  can  resist  the  conclusion  that 
the  tender,  immature  grass-blade,  with  its  young,  fresh  leaves, 
is  more  nourishing  than  the  flower-stalk,  even  with  its  seed 
formed,  and  well-advanced  toward  maturity.  You  may  find 
the  same  elements  in  the  green  grass  that  you  will  after- 
wards find  in  the  ripened  seed.    They  leave  the  young  blade. 
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and  go  into  the  seed  and  grain  as  it  approaches  maturity. 
In  the  green  state  they  may  be  more  diluted,  more  watery ; 
but  their  cells,  the  structure  of  the  plant  itself,  are  less 
woody,  and  more  digestible.  A  material  that  is  indigestible, 
that  must  pass  bodily  through  the  animal,  cannot  furnish 
much  nourishment;  and  animal  nourishment  is  the  main 
thing  that  we  are  after.  That  is  just  what  we  cut  and  cure 
hay  for. 

We  have  taken  a  very  great  step  In  advance  in  adopting 
the  practice  of  cutting  our  grass  earlier  than  formerly.  It 
was  customary,  a  few  years  ago,  to  begin  haying  the  day  after 
the  4th  of  July,  if  the  farmer  and  his  hired  men  felt  like 
working  then :  if  not,  it  might  be  begun  a  day  or  two  after 
that.  But  now,  take  the  State  over,  I  think  the  practice  is 
to  begin  not  very  far  from  the  middle  of  June.  Of  course 
seasons  differ  somewhat,  and  the  farmer  may  make  a  mistake 
sometimes.  We  are  obliged  to  fall  back  upon  our  judgment 
and  common  sense  in  the  last  resort ;  for  we  must  take  our 
chances ;  and,  as  the  seasons  go,  I  think  it  is  better,  on  the 
whole,  to  begin  haying  early,  if  it  is  practicable  to  do  so. 
Many  farmers  object  to  it,  because  they  think  they  must  get 
through  with  their  hoeing,  in  the  first  place ;  and  that  is  cer- 
tainly a  matter  to  be  considered.  But  it  ought  to  be  borne 
in  mind,  that,  with  our  present  facilities  for  securing  this  im- 
portant crop,  —  with  our  mowing-machines,  horse-rakes,  and 
hay-tedders, — we  can  handle  the  grass-crop  infinitely  better 
than  we  could  twenty  years  ago ;  so  that  we  are  not  necessa- 
rily driven  so  much  in  haying  as  we  were  then.  I  remember 
the  time  when  we  began  about  the  5th  or  6th  of  July,  with 
the  scythe ;  and  nothing  else  could  be  touched  until  August, 
and  sometimes  later  than  that.  Now,  with  our  advantages  in 
handling  the  hay-crop,  we  can  carry  on  the  hoeing  to  a  rea- 
sonable extent  in  connection  with  the  haying.  I  think  that 
is  a  practice  which  ought  to  be  generally  adopted.  We  can 
keep  along  the  hoeing,  and  not  let  the  weeds  get  ahead  of  us. 

Now,  with  regard  to  our  arable  land  and  the  grass  that  is 
cut  in  the  regular  rotation  of  crops,  there  can  be  no  doubt 
that  we  have  made  great  improvement  in  the  last  twenty 
years,  though  not  so  great,  perhaps,  as  we  ought  to  have 
made  in  that  time.  But  how  is  it  with  the  management  of 
our  permanent  pastures  ?    Here  improved  management  must 
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be  regarded  as  the  exception  rather  than  the  rule ;  and  yet  I 
do  not  hesitate  to  say,  that,  in  my  opinion,  money  judiciously 
laid  out  in  improving  permanent  grass-land  will  make  a  better 
return  than  money  laid  out  on  our  arable  land  that  is  kept 
under  rotation. 

The  production  of  meat,  to  be  sure,  is  not  the  specialty 
of  this  State,  and  it  probably  never  will  be ;  but  it  is  one  of 
the  important  incidents  to  every  well-managed  stock  or  dairy 
farm  ;  and  economy  of  production  both  of  meat  and  milk  in- 
volves the  improvement  of  pasture-lands  to  an  extent  which 
will  enable  them  to  meet  the  demand  made  upon  them  for  a 
greatly  increased  supply. 

Our  pasture  soils  differ  greatly  in  quality.  Many  of  them 
are  rocky,  thin,  and  ill  adapted  to  grass  naturally ;  but  with 
most  of  them  there  is  hope  of  improvement,  except  in  sections 
where  they  consist  of  light  sand  or  gravel.  To  try  to  im- 
prove a  pasture  of  light  sand  is  about  as  hopeless  and  cease- 
less an  operation  as  we  can  ever  undertake,  unless  we  can 
prepare  a  compost  of  strong,  stiff  loam,  road-scrapings,  &c., 
to  correct  the  natural  deficiencies  of  the  soil. 

Stronger  soils  are  more  promising ;  and,  as  a  general  rule, 
it  is  wiser  to  leave  the  stronger  soils  in  grass,  and  to  use  the 
lighter  for  the  plough  and  for  tillage. 

It  is  to  be  regretted  that  sheep-husbandry  has  come  into 
such  disrepute  in  this  State.  I  believe  it  would  be  for  our 
interest  to  resort  to  it  to  improve  our  pastures,  if  for  nothing 
else.  I  had  an  old  pasture,  eight  or  ten  years  ago,  which  had 
been  worn  out  by  being  fed  by  dairy  cows  time  out  of  mind. 
Bushes  and  briers  had  come  in ;  huckleberry-bushes,  alders, 
mosses,  and  every  sort  of  botanical  specimen,  abundant  enough 
to  delight  the  heart  of  a  botanist.  It  was  one  of  the  worst 
pastures,  in  that  respect,  that  I  ever  saw.  It  was  so  rough 
and  rocky,  that  I  could  not  get  a  plough  through  it ;  and  the 
question  was  what  should  be  done  with  it.  There  were  about 
thirteen  acres  in  this  piece.  I  cut  the  bushes,  and  put  in 
more  than  a  hundred  sheep,  —  a  great  many  more  than  the 
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forty  dollars  a  ton ;  and  I  fed  those  sheep  every  day,  morning 
and  night,  with  cotton-seed-meal.     They  liked  it  first-rate, 
and  it  agreed  with  them  uncommonly  well.     I  do  not  re- 
member the  exact  quantity,  but  perhaps  a  pint  for  each  sheep 
at  each  feeding ;  and  the  moment  I  went  into  the  pasture  they 
would  run  to  get  their  breakfast  or  their  supper.    The  re- 
sult was,  they  cleaned  out  absolutely  every  brier,  and  every 
sumao-bush,  and  many  other  shrubs,  but  not  the  huckleberries. 
I   could  not  induce   them  to  eat  the  huckleberry-bushes. 
They  covered  the  pasture  with  manure.    It  was  a  delight  to 
see  the  dressing  they  gave  it.     They  went  through  the  fol- 
lowing winter  in  good  store  condition ;  and  the  next  spring 
I  put  on  twenty  or  thirty  less,  and  they  went  along  the  sec- 
ond year,  and  did  very  well.     My  original  plan  was  to  run 
them  three  years  on  that  pasture ;  and  I  believe  it  would  have 
been  entirely  changed  in  its  character  at  the  end  of  that 
time,  judging  by  the  improvement  that  had  been  made. 

The  cotton-seed-meal  was  a  great  advantage  to  that 
pasture. 

Cotton-seed  makes  about  the  best  manure,  according  to 
the  chemists,  of  any  feeding-substance  you  can  get.  But 
the  point  I  wanted  to  suggest  is  this,  that  we  can  do  some- 
thing by  feeding  our  cattie  while  at  pasture,  either  with  lin- 
seed-meal, cotton-seed-meal,  shorts,  middlings,  or  something 
of  that  sort,  by  which  they  will  be  adding  largely  to  the 
permanent  improvement  of  the  pasture.  I  believe  that 
the  method  of  improving  rough  pastures  by  sheep  is,  on  the 
whole,  one  of  the  best  and  most  economical  methods.  But 
if  that  is  impracticable,  if  the  farmer  finds  that  he  cannot 
take  care  of  the  sheep,  or  is  afraid  of  dogs,  the  next  best 
way  is  to  feed  the  cattle  with  some  extra  feeding-substance, 
and  keep  them  as  much  upon  the  pasture  as  possible ;  and  if 
it  is  necessary  to  get  the  cows  up  into  the  yard  every  night, 
so  that  the  pasture  loses  a  considerable  portion  of  the  manure, 
then  I  would  return  some  reasonable  portion  of  it  as  a  top- 
dressing,  in  the  form  of  compost ;.  or  else  I  would  select  some 
concentrated  fertilizer.      Superphosphate  and  ground  bone 
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Nothing  is  better  settled  than  that  the  grass-crop  needs  a 
variety  of  plant-food  to  enable  it  to  reach  a  perfect  develop- 
ment. A  mixed  top-dressing,  consisting  of  nitrogen,  phos- 
phoric acid,  and  potash,  is  a  far  more  economical  application 
than  any  one  substance,  unless  it  be  good  farmyard  manure, 
which  contains  all  these  ingredients  in  reasonably  suitable 
proportions.  A  compost  of  these  essential  constituents  is 
now  easily  obtained.  The  nitrogen  is  cheaply  obtained  in  the 
form  of  nitrate  of  soda  or  Chili  saltpetre,  guano  or  muriate  of 
ammonia ;  the  phosphoric  acid  in  bones  or  pure  bone-meal ; 
the  potash  from  pure  ashes,  or  more  readily  from  kainit,  or 
some  high  grade  of  the  German  potash  salts.  These  three 
indispensable  ingredients  are  used,  I  believe,  in  Professor 
Stockbridge's  formula  for  grass. 

There  is  probably  no  man  whose  opinion  is  worth  more 
on  questions  relating  to  scientific  or  progressive  agriculture 
than  Mr.  Lawes,  whose  elaborate  experiments  at  Rothamsted, 
in  England,  are  well  known  to  every  intelligent  farmer.  He 
was  recently  applied  to  by  a  gentleman  who  had  a  lot  of  old 
run-out  pasture-land  that  sadly  needed  renovation,  to  know 
what  he  should  use ;  and  his  reply  was.  Put  li  cwt.  of  nitrate 
of  soda,  2^  cwt.  of  superphosphate,  and  8  cwt.  of  kainit  per 
acre.  How  those  proportions  differ  from  the  Stockbridge 
Fertilizer  for  grass,  I  will  not  undertake  to  say ;  but  the  lead- 
ing constituents  of  the  compost  are  essentially  the  same,  and 
they  constitute  a  most  excellent  mixture. 

To  make  the  most  of  our  pastures,  we  ought,  I  think,  to 
resort  to  a  more  extended  use  of  artificial  fertilizers,  taking 
greater  care  to  see  that  they  are  what  they  are  represented  to 
be,  and  to  supplement  the  pasture-feed  with  extra  feeding  of 
cattle  while  at  grass,  either  in  the  shape  of  linseed  or  cotton- 
seed meal,  or,  what  is  about  as  good,  perhaps,  Indian  meal  or 
middlings.  By  this  artificial  aid  we  are  enabled  to  carry  more 
stock,  and  to  keep  the  pasture  constantly  improving,  instead 
of  running  down. 

The  mistake  has  often  been  made  by  those  who  vrefe  ambi- 
tious to  do  something  for  their  pastures  and  other  grass-lands, 

—  something,  perhaps,  out  of  the  common  run  of  farm  practice, 

—  of  applying  only  one  substance.  A  farmer  thinks,  from  all 
he  can  learn,  that  his  pasture  wants  phosphates ;  and  he  makes 
up  his  mind  that  ground  bone  or  bone-meal  is  just  the  thing. 
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He  puts  on  a  good  dressing  of  that,  and  waits  to  see  the 
result.  He  is  disappointed.  The  grass  is  a  little  improved 
in  quality,  but  he  cannot  see  that  he  has  got  his  money  back ; 
and  he  makes  up  his  mind  forthwith,  that  ground  bone  does 
but  little  good  on  his  land. 

Or  perhaps  he  thought  that  ammonia,  or  some  nitrogenous 
stimulant,  was  just  what  his  grass-land  needed ;  and  he  applies 
guano,  or  nitrate  of  soda,  or  some  form  of  muriate  or  sulphate 
of  ammonia.  He  finds  his  grass  takes  on  a  deep  green  color, 
and  shows  signs  of  a  vigorous  growth.  He  begins  to  think 
he  has  hit  the  mark  this  time ;  but  he  soon  finds  that  his 
cattle  do  not  relish  it  as  well  as  grass  that  has  been  grown 
under  less  stimulus.  He  iiotices  that  grass  with  such  a  growth 
is  not  so  healthful  and  nourishing  as  he  expected  it  would  be, 
and  that  it  soon  assumes  a  sickly  appearance.  He  makes  up 
his  mind  that  too.  much  stimulating  manure  in  too  soluble  a 
form  acts  on  grass  very  much  as  an  unnecessary  stimulus  does 
on  men,  giving  a  high  color  and  increased  vitality,  with  a 
tendency  to  premature  decay.  In  fact,  the  grass  will  suffer 
from  such  treatment  sooner  or  later,  just  as  a  man  who  lives 
in  this  unnatural  way. 

Nothing  is  more  certain  than  that  a  moist  climate  is  indis- 
pensable for  a  rapid  and  luxuriant  growth  of  grass,  or  that  it 
is  impossible  to  contend,  except  under  great  disadvantages, 
against  the  adverse  influences  of  climate.  Our  climate  is 
not  favorable  to  the  highest  uniform  success  in  grass-farming. 
We  have  rainfall  enough,  taking  the  year  through,  as  a  gtsneral 
rule ;  but  the  trouble  is  a  want  of  a  sufficiently  uniform  dis- 
tribution of  rains.  We  are  liable  to  droughts  almost  every 
summer.  Sometimes  they  occur  early  in  the  season,  and 
then  they  are  well-nigh  fatal  to  the  best  growth  of  grass. 
Sometimes  they  occur  later,  and  then  they  cut  off  or  greatly 
reduce  our  fall  feed,  and  interfere  sadly  with  our  plans  for 
laying  down  to  grass,  compelling  us  to  resort  more  or  less 
every  year  to  various  shifts  and  expedients  to  overcome  the 
natural  obstacles  against  which  we  have  to  contend.  On  the 
other  hand,  we  cannot  change  or  very  materially  modify  our 
climatical  conditions.  We  are  compelled  to  take  them  as  we 
find  them,  and  to  make  the  best  of  them. 

One  of  the  most  common  expedients  to  meet  the  case  of  a 
severe  drought,  and  the  necessity  of  extra  feed,  is  the  practice 
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of  sowing  fodder-corn,  to  cut  up  green,  and  feed  to  cows  and 
other  stock.  Within  a  few  years  another  plant,  known  as 
Hungarian  grass,  has  been  introduced,  and  has  come  to  be 
extensively  cultivated.  It  is  a  valuable  acquisition  to  our 
forage-crops,  and  is  probably  better  for  keeping  up  the  flow 
of  milk  in  a  herd  of  dairy  cows  than  green  com  or  any  other 
soiling-crop,  while  it  possesses  incidental  advantages  which 
recommend  it  for  general  use. 

Some  chemists  think  they  have  discovered  the  corner-stone 
on  which  all  economical  feeding  rests ;  and  that  it  consists  in 
the  proper  mixture  of  albuminoids  and  carbo-hydrates. 
Whether  this  constitutes  the  true  basis  or  not,  we  need  not 
undertake  to  say.  Science  is  constantly  progressive ;  and  some 
chemist  may  discover,  or  think  he  has  discovered,  some  new 
elements  which  may  upset  all  our  theories  in  regard  to  the 
nutrition  of  animals.  But,  taking  this  as  the  latest  scientific 
dictum  on  this  point,  let  us  compare  this  plant  which  we  call 
Hungarian  grass^  with  other  well-known  feeding-substances, 
and  see  if  we  can  'derive  any  information  that  will  be  satis- 
factory. 

According  to  the  analysis  of  Hungarian  grass  recently  fur- 
nished me,  at  my  request,  by  Professor  C.  A.  Groessmann,  the 
State  agricultural  chemist,  tiie  plant  in  a  green  state,  cut  when 
grown  from  eighteen  to  twenty-four  inches  high,  —  the  condi- 
tion in  which  it  is  usually  taken  to  feed  out  green,  as  a  forage- 
crop, — contains  5.86  per  cent  of  albuminoids;  while  Timothy, 
cut  in  a  similar  condition,  or  in  the  form  of  green  grass,  con- 
tains only  4.86  per  cent  of  the  same  elements,  or  just  one  per 
cent  less,  —  a  difference  in  favor  of  the  first.  Hungarian  grass 
in  the  same  stage  of  growth  contains  11.84  per  cent  of  woody 
fibre,  a  comparatively  indigestible  material ;  while  Timothy 
contains  11.32  per  cent,  or  two-hundredths  of  one  per  cent  less, 
—  an  exceedingly  slight  difference  in  favor  of  the  Timothy. 
In  respect  to  fatty  and  nitrogenous  elements,  Hungarian  grass 
contains  14.95  per  cent,  while  Timothy  contains  24.85  per 
cent,  —  a  difference  in  favor  of  Timothy,  so  far  as  the  nitro- 
genous extracts  are  concerned. 

If,  now,  we  take  the  hay  made  from  Hungarian  grass,  and 
compare  it  with  that  made  from  Timothy,  we  find,  that,  in  the 
former,  there  are  9.87  per  cent  of  albuminoids,  in  the  latter 
11.36,  and  in  June  or  Kentucky  blue-grass  hay,  10.85,  show- 
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ing  these  hays  to  be  better  in  this  respect.  Of  fat-forming 
constituents,  Hungarian  hay  has  2.23  per  cent ;  Timothy,  3.55 
per  cent ;  and  June  grass,  2.63  per  cent.  Of  nitrogenous  ex- 
tracts, Hungarian  has  38.41  per  cent ;  Timothy,  53.35.  Of  raw 
or  woody  fibre,  Hungarian  contains  31.65  per  cent;  Timothy, 
26.41 ;  and  June  grass,  38.02.  I  do  not  think  we  can  place 
implicit  confidence  in  these  results,  as  the  investigations  were 
made  by  different  chemists  on  plants  grown  under  somewhat 
different  conditions ;  but  they  indicate,  that,  in  the  form  of 
hay,  both  Timothy  and  June  grass  are  considerably  superior 
in  nutritive  qualities  to  Hungarian, — a  result  which  might 
have  been  expected. 

But  Hungarian  has  steadily  and  rapidly  gained  in  popular 
favor,  till  the  seed  is  now  sold  in  Boston  to  the  extent  of 
nearly  seven  thousand  bushels  a  year.  One  small  house  sold 
seven  hundred  bushels  this  season,  another  about  two  thou- 
sand, and  so  on.  That  is  a  good  indication  of  the  estimation 
in  which  it  is  held  among  farmers. 

Question.  •  Cannot  a  pasture  be  harrowed  with  a  fine- 
tooth  harrow,  and  clover-rseed  sown  with  advantage? 

Mr.  Flint.  Where  a  pasture  is  bound  out  and  mossy, 
and  the  grass-roots  unhealthy,  which  is  the  case  with  many 
of  our  pastures,  it  might  not  be  impracticable  to  improve  it 
by  tillage.  In  such  a  case  it  occurs  to  me  that  it  would  be 
well  to  run  a  Shares  harrow  over  it  diagonally,  first  in  one 
direction,  and  then  the  other,  cutting  it  up  into  little  squares 
of  about  an  inch,  which  would  loosen  the  soil,  and  then  sow 
pasture  grass-seeds,  with  a  little  white  clover,  or  alsike 
clover,  and  give  it  a  light  top-dressing.  I  think  that  is 
perfectly  practicable,  and  that  it  would  make  a  permanent 
improvement  in  our  pastures.  But  red  clover  is  too  short- 
lived to  serve  as  a  pasture-grass. 

Mr.  Wabd.  It  is  supposed  that  our  soils  are  exhausted. 
I  am  happy  to  say,  what  I  know  to  be  true,  that  a  clover- 
crop  will  take  out  more  nitrogen  from  the  soil  than  any  crop 
that  you  grow.  That  being  the  case,  it  shows  that  our  soils 
here  in  New  England,  that  we  have  supposed  were  exhausted, 
still  retain  their  pristine  fertility.  It  only  needs  that  we 
put  the  soil  in  such  a  condition  that  the  insoluble  elements 
that  exist  there  can  be  extracted,  in  order  to  enable  us  to  grow 
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any  crop  without  any  fertilizers,  A  clover-crop  takes  from 
the  subsoil,  and  drags  to  the  surface,  the  elements  required 
by  those  plants  which  do  not  extend  their  roots  so  deep. 
In  my  opinion,  those  old,  exhausted  pastures,  which  are  so 
important  to  the  dairy  interests  in  particular,  and  which  we 
desire  to  bring  into  fertility  to  give  sustenance  to  our  cattle, 
can  be  greatly  improved  by  drawing  over  them  a  fine-toothed 
harrow  similar  to  the  Thomas  smoothing-harrow,  setting 
the  teeth  at  such  an  angle  that  they  will  scratch  the  surface, 
then  sowing  a  little  clover-seed,  and  putting  on  one  or  two 
hundred  pounds  of  plaster  to  the  acre.  In  this  way,  with- 
out any  manure,  and  with  very  little  expense  for  seed  or 
plaster,  you  will  secure  a  good  pasture  for  your  stock,  and 
at  the  same  time  you  bring  from  the  subsoil  to  the  surface 
the  elements  that  will  continue  to  improve  your  pasture  from 
year  to  year ;  and  when,  finally,  you  desire  to  break  that  pas- 
ture up  for  tillage  purposes,  you  have  your  soil  in  a  condi- 
tion to  grow  almost  any  crop.  That  has  been  my  experience, 
and  that  is  the  cheapest  and  best  way  I  know  to  fertilize  our 
pastures. 

In  regard  to  the  quantity  of  seed  to  be  sown,  I  would 
merely  mention  that  red  clover  contains  205,000  seeds  to  a 
pound,  whereas  white  clover  contains  686,000  (more  than 
three  times  the  number  of  seeds),  while  a  pound  of  sweet 
vernal  grass-seed  contains  923,000  seeds.  It  is  as  important 
to  have  the  soil  in  a  condition  to  grow  the  grass-seed  that 
you  sow  as  it  is  to  have  good  seed;  and  as  much  fault  can  be 
found  with  the  farmers  who  sow  the  seed,  and  complain 
that  they  do  not  get  a  good  catch,  as  with  the  dealers  in 
seed.  The  fault  is. more  frequently  with  the  farmer  in  not 
getting  the  soil  into  a  condition  to  bear  his  crop  after  the 
seed  germinates,  than  with  the  man  who  sells  the  seed. 

It  has  been  said,  that,  in  regard  to  the  time  of  sowing  and 
the  quantity  of  seed  sown,  we  have  got  to  take  the  chances. 
I  do  not  myself  consider  that  the  farmer  has  to  take  any 
chances.  If  he  wishes  to  sow  grain  and  grass-seed  together, 
and  to  have  them  both  germinate  and  grow  well,  he  must 
have  his  soil  in  a  better  condition  than  if  it  is  to  grow  grass 
alone.  There  is  a  very  great  difference  in  soils.  If  you 
plough  up  some  soil,  you  will  find  that  certain  grasses  will 
grow  there  that  are  indigenous  to  it,  and  you  will  get  a  good 
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crop  of  grass,  while  at  the  same  time  you  may  sow  other 
grass-seed  in  that  soil,  and  scarcely  any  of  it  will  germinate. 
The  difference  is  in  the  character  of  the  grass  and  in  the  con- 
dition of  the  soil.  Now,  as  has  been  well  said,  if  you  sow  a 
crop  of  clover,  you  bring  from  the  subsoil  the  nitrogenous 
substances  that  you  need  to  improve  your  land;  so  that 
although  clover  might  be  considered  an  exhausting  crop,  yet 
the  facts  of  the  case  show  that  it  is  an  invigorating  crop. 

Mr.  Smith  of  Northampton.  Mr.  Flint  spoke  of  the 
failure  of  grass-seeds.  I  think  that  here  in  New  England 
we  do  not  understand  one  great  cause  of  the  failure  of  grass- 
seeds.  The  Timothy  that  is  raised  at  the  West  in  such  large 
quantities  is  reaped,  bound,  and  stacked,  and,  in  many  in- 
stances, remains  in  the  stack  for  some  considerable  period. 
Many  times  it  heats  in  the  stack  to  such  an  extent,  that  the 
vitality  of  the  seed  is  destroyed.  It  does  not  hurt  the  looks 
of  the  seed,  and  people  buy  it  just  as  readily  as  the  best  of 
seed.  I  saw,  but  a  few  weeks  ago,  large  stacks  that  were 
cut  in  1876.  The  seed  was  not  threshed  out  that  season, 
because  the  price  was  low ;  and  the  farmers  let  the  stacks 
stand  over.  I  think  the  seed  will  be  just  as  good  the  second 
or  third  year  as  the  first,  if  it  can  be  kept  perfectly  dry;  but 
a  large  portion  of  that  which  is  stacked  must  be  damaged 
more  or  less  by  the  rains.  When  stacked,  it  cannot  be  all 
protected ;  and  if  it  heats,  as  it  does  frequently  (being  carted 
when  the  dew  is  on,  or  when  it  is  in  a  damp  condition),  it 
heats  enough  to  injure  the  seed :  hence  there  are  thousands 
of  pounds  of  seed  in  the  market  that  never  will  grow.  The 
only  way  I  can  judge  whether  it  has  been  injured  or  not  is 
by  the  color.  It  looks  plump  and  round  as  ever ;  but,  if  it  is 
pretty  brown,  I  take  it  for  granted  that  it  has  been  pretty 
well  weather-beaten,  or  that  it  has  been  heated  in  the  mow 
or  stack.  Clover-seed  I  have  kept  for  a  number  of  years. 
I  used  to  raise  and  clean  clover-seed  enough  for  my  own  use, 
and  have  some  for  market.  I  put  it  away  in  barrels,  in  a 
dry  place,  and  kept  it  for  three  or  four  years,  and  I  never 
could  see  any  difference  in  the  growth  of  those  seeds  as 
compared  with  other  seeds. 

Speaking  of  oats,  and  seeding  after  oats:  the  greatest 
trouble  I  have  in  spring  seeding  after  oats  is,  that  my  land 
iB  too  good.     My  oats  lodge,  so  that  they  kill  out  one-half  of 
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the  grass,  at  least.  Latterly  I  have  adopted  the  plan  of 
turning  my  stubble  over  immediately  after  harvest,  put  on 
some  kind  of  fertilizer  if  I  choose,  and  sow  my  grass-seed, 
and  I  usually  have  good  luck.  Last  year  I  had  exceedingly 
bad  luck.  The  drought  killed  it,  and  I  had  to  go  over  it 
two  or  three  tim^s  before  I  could  get  a  good  catch. 

Mr.  Whittakbr  of  Needham.  If  all  things  were  equal 
in  agriculture,  then  it  could  be  carried  on  with  a  square  rule, 
and  each  one  could  take  home  what  is  said  here,  and  apply  it 
with  success  in  his  own  farming-operations.  But  agricul- 
ture is  one  of  the  most  unequal  things  known,  for  you  can 
scarcely  find  four  square  feet  of  land  that  is  exactly  the 
same  as  the  next  four  square  fee^  adjoining  it:  conse- 
quently, whatever  general  principles  we  may  learn  at  these 
meetings,  when  we  take  them  away  from  here,  we  must 
modify  them  according  to  the  circiunstances  in  which  they 
are  to  be  applied,  or  we  shall  have  to  bear  failures.  Probably 
that  is  one  of  the  reasons  why  there  is  such  an  apparent  dis- 
agreement in  the  operations  and  in  the  results  of  individual 
farmers. 

One  gentleman  has  spoken  of  replenishing  his  pasture  by 
going  over  it  with  a  fine-tooth  harrow.  I  had  a  piece  of  land 
from  which  I  had  cleared  off  the  wood,  and  burned  it  over ; 
and  I  wanted  to  make  it  into  a  pasture  just  as  cheaply  as 
possible.  There  was  a  considerable  amount  of  ashes  after  the 
brush  had  been  burned,  and  I  conceived  the  idea  of  going  over 
it  with  a  pretty  heavy  harrow.  I  put  on  two  horses,  and  that 
harrow  worked  as  though  it  were  full  of  springs.  Sometimes 
it  went  three  feet,  sometimes  six.  I  saw  it  made  but  very 
little  impression  on  the  soil.  I  have  had  my  hands  worse 
scratched  by  my  old  cat  than  that  harrow  scratched  the  soil, 
and  I  did  the  best  I  could  with  it.  I  put  on  clover  and  grass 
seeds,  all  I  could  think  of ;  but  I  tell  you  I  could  count  the 
seeds  when  they  came  up,  if  I  couldn't  count  them  when  I 
put  them  in. 

I  have  been  greatly  interested  in  raising  sheep.  I  do  not 
care  much  about  the  mutton ;  for  no  man  would  ever  think  of 
feeding  sheep  on  bushes,  to  make  mutton  that  any  civilized 
man  wants  to  eat.  But  there  was  a  good  deal  in  that  idea 
of  feeding  sheep  on  cotton-seed-meal ;  and  there  was  a  good 
deal  in  the   idea  of  putting  sheep  in  pastures  to  destroy 
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the  bushes.  Those  bushes  are  full  of  materials  which  the 
grass-seed  wants ;  and  sheep  will  eat  them,  and  void  them,  and 
leave  them  there  in  a  condition  for  plants  to  feed  upon.  They 
leave  a  great  amount  of  potash,  and  that  they  get  from  the 
bushes.  I  could  not  put  sheep  on  this  pasture  I  have  spoken 
of;  and  so  I  tried  another  plan.  A  person  owed  me  some 
money,  and  told  me  if  I  would  take  some  pigs  that  he  had, 
at  three  dollars  apiece,  he  would  settle  the  amount.  I  had 
all  the  pigs  I  wanted,  with  meal  and  pork  at  the  prices  they 
were.  But  I  did  not  want  to  lose  the  money ;  and,  rather  than 
lose  it  in  a  bad  debt,  I  thought  I  would  take  the  pigs,  and 
lose  it  in  feeding  them,  if  I  could  only  get  the  manure  out  of 
them,  and  have  them  do  some  business  on  that  pasture.  I 
put  them  in  pens  ten  feet  square,  three  in  a  pen,  and  set  them 
at  work  cultivating  that  ground.  I  fed  them  on  com  and 
shorts ;  and,  after  they  had  worked  over  the  whole  field,  I 
sowed  clover  and  grass  seed,  and  scratched  it  in  with  a  rake. 
I  put  in  all  the  grass-seeds  I  could  think  of,  and  got  a  tolera- 
bly good  catch.  So  far  as  it  has  gone,  the  pasture  has  been 
improved.  The  next  question  is,  whether  I  have  got  paid 
for  doing  it,  taking  into  consideration  the  cost  of  the  pigs, 
the  expense  of  feeding  them,  and  my  time.  I  reckon  I  have ; 
for  you  know  that  farmers  have  a  good  deal  of  time  that  they 
had  better  spend  in  such  work  than  loafing  around  the  black- 
smith-shop or  the  country  store.  I  found  that  was  a  success, 
any  way,  as  far  as  it  went,  and  it  was  the  only  way  I  could 
manage  this  pasture.  I  do  not  plough  my  pastures :  I  can- 
not do  it. 

I  bought  a  place  out  in  Needham  ;  and,  when  I  bought  it,  I 
could  scarcely  keep  two  cows,  to  say  nothing  about  horses. 
If  I  kept  a  horse,  I  had  to  buy  hay  and  grain  for  him.  I  have 
had  the  place  about  nine  years ;  and  now  I  keep  ten  cows, 
two  yearlings,  and  a  horse.  There  was  one  piece  of  land  that 
I  think  anybody  would  have  said  was  worn  out.  There  was 
nothing  on  it  but  moss,  hardback,  and  a  few  stunted  pines. 
I  went  to  work  and  ploughed  a  part  of  it  up,  manured  it  well, 
and  put  in  fodder-corn.  With  all  due  deference  to  Dr.  Lor- 
ing,  I  must  say  that  that  corn  was  a  success ;  and  my  cows 
said  it  was,  and  they  gave  plenty  of  milk.  The  fall  follow- 
ing I  sowed  winter  rye,  and  in  the  spring  I  had  a  good  catch 
of  that.     Remember,  that,  before  I  put  in  my  rye,  I  put  in 
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manure.  I  never  plough  a  piece  of  land  without  putting  ma- 
nure on  top,  and  harrowing  it  in ;  then,  if  I  sow  grain,  I  har- 
row it  in ;  if  grass-seed,  I  brush  it.  My  way  is  to  put  fodder- 
corn  into  this  old  land,  then  fall  rye  or  spring  rye.  I  get 
that  off  the  first  of  July,  and  then  put  in  a  crop  of  Hunga- 
rian grass,  and  cut  in  September,  about  a  ton  and  a  half  to 
the  acre ;  the  spring  following,  I  follow  that  with  barley,  and 
sometimes  clover,  and  sometimes  grass-seed. 

I  tried  the  experiment,  this  spring,  of  sowing  clover, 
orchard-grass,  July  oat-grass,  and  perennial  rye-grass ;  and  I 
had  an  excellent  catch,  although  I  sowed  the  grass-seed  with 
barley.  But  remember  that  I  put  my  manure  in.  I  can't 
say  how  successful  I  am  going  to  be  with  it,  until  another 
year.  But,  if  I  put  in  barley,  I  will  tell  you  another  thing  I 
do.  I  do  not  believe  in  putting  in  a  reasonable  amount  of 
manure  when  I  first  seed  down,  and  allow  the  grass  to  grow 
until  it  has  about  died  out,  and  then  try  to  bring  it  up.  I 
believe  in  giving  the  land  manure,  as  you  would  give  milk 
to  a  calf,  if  you  wanted  to  bring  it  up,  —  give  it  early.  If 
we  take  off  crops,  we  must  put  something  back  to  feed  the 
crops.  The  idea  goes  from  one  to  another,  that  this  thing 
and  that  thing  is  an  exhauster  of  the  soil.  Let  me  tell  you 
that  you  cannot  have  phosphate  of  lime  and  nitrogen  in  your 
bam  and  in  your  crops  at  the  same  time.  Whatever  we  put 
into  our  ground,  we  put  in  for  the  purpose  of  taking  off  the 
crops,  and  feeding  them  to  our  cattle.  The  one  object  of 
agriculture  is  to  feed  and  clothe  and  make  up  men.  When 
it  has  done  that,  it  has  completed  its  circle,  and  comes  round 
to  build  up  another  generation  of  men,  which,  I  hope,  will  be 
wiser  and  better  than  we  have  been. 

I  believe  in  sowing  grasses  that  will  bloom  about  the  same 
time  ;  so  that  we  can  get  one  crop  out  of  the  way  before  we 
start  on  the  later  crop.  I  think  that  is  an  excellent  idea,  and 
one  that  ought  to  be  promulgated.  We  have  had  all  our 
grass-fields  come  in  about  the  same  time,  and  it  has  been  im- 
possible to  cut  all  the  grass  when  it  was  in  its  best  condition. 
We  have  been  obliged  to  cut  it  either  too  early  or  too  late ; 
and,  of  the  two  evils,  I  should  prefer  late  cutting.  But,  if  we 
sow  those  grasses  that  blossom  and  come  to  perfection  in 
succession,  we  can  commence  our  haying-season  about  the 
middle  of  June,  and  wind  up  about  the  15th  of  July ;  and 
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that  is  long  enough,  in  these  days,  to  be  bothering  with  any 
crop. 

I  have  good  success  with  clover.  I  have  put  in  clover,  and 
the  year  following  I  have  got  two  crops.  Sometimes  I  sow 
barley  with  clover,  take  ofif  my  barley  green,  and  let  the 
clover  have  a  fair  chance,  and  get  a  good  crop  of  rowen. 
Once  in  a  while  I  get  two  crops  of  clover,  and  posibly  feed 
it  in  the  fall.  The  next  fall  I  put  in  Hungarian  grass, 
which  comes  ofif  about  the  first  of  August ;  and  then  I  put  in 
Timothy  and  red-top.  I  have  put  in  flat  turnips,  and  some- 
times have  raised,  I  think,  a  little  too  many  for  the  benefit  of 
the  soil.  The  last  seed  I  bought  of  that  kind  was  last  Au- 
gust, and  I  am  sorry  to  say  that  a  large  portion  of  it  was 
wild  turnip.  There  were  a  few  flat  turnip-seed  mixed  with 
it,  and  a  few  rutabagas.  I  do  not  object  to  the  rutabagas ; 
but  I  do  object  to  the  wild  turnips. 

Question.    How  much  seed  do  you  sow  to  the  acre  ? 

Mr.  WHirTAKEB.  Not  less  than  twelve  pounds,  and 
sometimes  more.  There  is  one  thing  that  I  am  a  little  troubled 
with.  One  gentleman  said  he  was  troubled  by  his  oats 
lodging.     My  trouble  is,  that  my  clover  grows  too  large. 

Mr.  Paul  of  Dighton.  I  wish  to  put  this  question  to  Mr. 
Flint,  Did  you  say  that  a  crop  of  clover  left  two  and  a  half 
or  three  tons  of  nitrogen  in  the  soil  to  the  acre  ? 

Mr.  Flint.    Yes,  sir ;  according  to  Professor  Voelcker. 

Mr.  Paul.  There  would  be  one  thousand  or  twelve  hun- 
dred dollars'  worth  of  value  per  acre  in  a  crop  of  clover. 
That  is  the  way  I  understood  him ;  and  I  made  the  inquiry 
to  ascertain  if  I  understood  correctly. 

Mr.  Flint.  Yes,  sir :  that  was  the  result  obtained  by  Pro- 
fessor Voelcker,  after  a  very  careful  analysis  of  three  six-inch 
layers  of  soil.  He  found  from  two  to  three  tons  of  nitrogen 
and  its  compounds,  and  it  was  to  a  large  extent  in  a  form 
available  for  plant-food. 

Mr.  Wetherell.  I  consider  the  subject  that  has  been 
discussed  this  afternoon  an  important  one.  I  think  what  the 
lecturer  has  said  in  regard  to  the  early  cutting  of  grass  has 
been  assented  to  by  every  farmer.  He  might  have  said,  that, 
whereas  it  was  formerly  the  custom  to  begin  haying  after  the 
4th  of  July,  it  is  now  no  unusual  thing  for  the  farmers  of 
Massachusetts  to  have  done  haying  at  that  time.     I  was  told 
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the  other  day,  that,  on  the  State  Farm  at  Westborough,  the 
haying  was  not  finished  until  the  first  of  October.  The  farmer 
may  be  a  good  manager  of  the  boys ;  but  I  doubt  his  ability  to 
conduct  a  farm  of  the  value  and  importance  of  that  one.  I 
believe  in  early  cut  hay :  I  believe  in  preparing  it  well  for  the 
cattle.  I  do  not  believe  it  is  possible  to  get  good  milk  with- 
out good  feed.  I  do  not  think  there  is  any  thing  cheaper 
to  make  milk  than  corn-fodder.  If  you  can  raise  as  much 
forage  from  an  acre  of  com  as  you  can  from  an  acre  of  grass, 
I  say  raise  it,  and  feed  it  to  your  cows. 

One  word  in  regard  to  pastures.  I  agree  fully  with  what 
has  been  said  about  harrowing  pastures  and  sowing  gras&- 
seed ;  but  I  want  to  say  that  there  are  thousands  of  acres  in 
Massachusetts  that  you  could  not  get  a  harrow  over  if  you 
tried.  The  best  way  to  get  over  that  difficulty  is  to  give  up 
your  pastures,  and  keep  your  cows  in  the  bam.  I  can  say 
that  the  three  or  four  best  herds  of  cows  I  have  seen  this 
summer — and  I  have  seen  a  good  many  —  are  cows  that  are 
kept  in  the  bam  all  the  time,  except  that  they  are  turned  out, 
perhaps  an  hour  or  two  at  mid-day,  to  take  a  little  air  and 
exercise.  I  believe,  that,  where  you  have  arable  land,  the 
cultivation  of  that,  and  feeding  the  cows  in  the  stable,  is  the 
cheapest  way.  If  any  farmer  has  pastures  of  the  character 
to  which  Mr.  Flint  referred,  I  think  it  is  better  economy  for 
him  to  let  them  grow  up  pines,  alders,  and  birches,  and  he 
can  cut  twenty  cords  to  the  acre  once  in  twenty  years.  I 
think  if  our  friend  here  has  gone  up  from  two  cows  to  ten 
by  soiling  chiefly,  he  has  done  a  good  thing.  I  think  that  is 
a  movement  in  the  right  direction. 

Mr.  MgGbegk>b#  About  a  mile  and  a  half  from  here,  I 
own  a  fiirm  of  about  twenty-seven  acres,  that  I  bought  about 
seven  years  ago.  It  was  so  run  down  that  it  took  every  dol- 
lar I  could  find  anywhere,  or  borrow,  or  beg,  to  buy  hay  and 
grain  to  support  the  animals  I  put  on  that  farm.  There  was 
a  place  on  that  farm  that  I  declare  to  you  —  and  those  who 
know  the  farm  will  bear  me  witness  —  would  not  support  a 
grasshopper.  Now  I  cut  my  two  crops  of  grass  yearly  from 
that  same  land.  I  commenced  on  that  farm  almost  in  the 
dark.  Although  not  a  young  man,  I  might  well  be  called  a 
young  farmer ;  for  seven  years  is  the  length  of  my  experience. 
The  first  thing  I  did  was  to  buy  some  manure.     I  saw  that 
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the  farm  was  run  out,  and  I  went  to  work  to  bring  it  up.  It 
was  in  the  spring ;  and  I  put  in  a  crop  of  barley,  thinking  I 
must  have  something  to  feed  to  my  cows  in  the  winter,  and 
barley  can  be  raised  quicker  than  any  thing  else :  so  I  put 
in  barley,  and  seeded  down  to  grass.  I  found,  when  my  bar- 
ley came  ofif,  that  there  was  a  beautiful  crop  of  grass  coming 
up ;  but  there  came  a  hot  sun  the  next  day,  and  wilted  it. 
'  It  came  up  during  the  night ;  but  the  next  day  it  went  down. 
As  I  say,  I  was  a  young  farmer,  and  I  thought  I  must  learn 
by  experience.  I  had  intelligent  farmers  around  me,  and  got 
a  good  deal  of  information  from  them;  but,  having  been 
bom  in  Scotland,  I  had  a  will  of  my  own,  and  sometimes 
took  my  own  way,  even  though  I  had  to  pay  for  the  experi- 
ence. I  think  the  best  time  to  sow  grassHseed  is  in  the  fall. 
My  experience  has  been,  that  I  have  done  a  great  deal  better 
by  sowing  in  the  fall  than  in  the  spring.  I  have  had  good 
crops  from  some  of  the  land  there  that  did  not  raise  any 
thing  but  stones  when  I  bought  the  farm ;  and  the  stones 
were  so  piled  one  upon  another,  that  it  was  said  by  one  of 
my  neighbors,  that  I  must  be  one  of  those  insane  men  who 
come  out  from  the  city,  stay  a  few  years,  and  then  go  back. 
But  seven  years  have  rolled  by,  and  I  am  still  on  that  form ; 
and  I  expect,  if  I  live,  to  be  there  seven  years  longer.  Some 
of  my  neighbors  said  it  would  cost  me  a  thousand  dollars  an 
acre  to  clear  some  of  that  land,  and  I  don't  know  but  it  has. 
I  did  not  keep  an  account  of  the  cost.  A  great  deal  of  it 
came  out  of  my  arms,  and  a  great  deal  out  of  my  rising  at 
three  o'clock  in  the  morning,  and  remaining  out  until  seven  or 
eight  at  night,  day  after  day,  week  after  week.  I  saw  there 
was  no  other  way  but  to  push  and  persevere.  I  said  to  my- 
self, "  Get  all  the  information  you  can  from  books  and  from 
your  neighbors,  and  then  you  will  not  succeed  very  well  un- 
less you  put  hard  work  into  your  farm."  Nevertheless,  I 
have  to  tell  you  to-day  that  I  have  a  bam  forty  feet  square ; 
and,  before  I  got  done  haying,  I  really  thought  I  should  be 
obliged  to  build  a  larger  bam.  I  did  make  out  to  get  all 
my  hay  in ;  but  it  was  piled  clear  up  to  the  ridge-pole.  I 
have  enough,  unless  something  unforeseen  happens,  to  keep 
my  fifteen  cows  and  three  horses  without  any  trouble.  To 
be  sure,  I  grain  the  year  through.  I  buy  my  meal  and  shorts 
by  the  carload.     I  feed  the  shorts  and  the  meal  for  two  rea- 
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sons.  The  first  is,  that  I  think  they  make  the  best  food  to 
give  to  my  cows  to  make  beef  and  to  make  milk;  and£the 
other  is,  that  I  am  very  confident  that  they  are  very  much 
better  than  meadow-hay  to  make  manure. 

Adjourned  to  half-past  seven  o'clock. 


Evening   Session. 

HYBRIDIZATION  IN  PLANTS. 

BY  PROF.   OBOBGB  L.   GOODALB  OF  HABVABD  UNIVBBSmr. 

Mr.  Chairman^  and  0-entlemen  of  the  Board  of  Agriculture, 
—  The  subject  upon  which  I  have  been  asked  to  address  you 
is  very  closely  related  to  that  presented  last  night  by  Presi- 
dent Chadbourne.  Both  the  topics  belong  to  the  depart- 
ment of  physiological  botany,  and  they  have  much  in  com- 
mon. My  absence  last  evening  not  only  deprived  me  of  the 
pleasure  of  again  listening  to  an  honored  teacher,  but  it  has 
embarrassed  me  by  the  fear  lest  I  may  inadvertently  trespass 
upon  some  of  the  ground  over  which  President  Chadbourne 
has  so  recently  guided  you. 

In  the  present  lecture  we  are  to  examine  some  of  the 
more  important  facts  respecting  plant-hybrids  and  their  arti- 
ficial production.  As  we  set  out  upon  our  task,  the  very 
first  step  brings  us  face  to  face  with  a  few  of  the  peculiar 
difficulties  with  which  the  subject  is  suiTounded.  The 
more  serious  of  these  difficulties  consists  in  the  confusion 
which  has  arisen  among  writers  respecting  the  very  term 
with  which  we  are  now  to  deal ;  namely,  the  word  "  hybrid." 
In  a  strict  and  proper  sense  this  word  means  a  cross  between 
distinct  species,  and  it  would  be  well  to  confine  it  always  to 
this  signification ;  but  the  literature  of  the  subject,  particu- 
larly much  of  the  more  popular  sort,  is  crowded  with  ac- 
counts of  so-called  hybrids  which  prove  to  be  crosses  between 
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You  need  not  be  reminded  that  the  relations  of  varieties  to 
species  constitute  to-day  one  of  the  most  absorbing  subjects 
in  natural  history.  Although  we  must  not  to-night  deal  with 
this  subject  at  any  great  length,  it  is  necessary  that  we 
should  try  to  gain  a  clear  notion  of  what  we  may  call  the 
provisional  limits  of  species.  This  we  will  endeavor  to  ac- 
complish by  a  few  illustrations.  Let  us  begin  with  the  oaks 
of  this  State,  and  recall  a  few  of  the  facts  presented  in  botan- 
ical treatises. 

The  scarlet-oak^  and  the  red-oak^  are  described  as  two 
distinct  species,  which  are  ordinarily  distinguished  with  ease 
from  other  oaks  by  the  form  of  the  cup  and  the  acorn.  All 
the  scarlet-oaks  resemble  one  another  pretty  closely ;  and  the 
red-oaks  agree  among  each  other  in  certain  features  of  simi- 
larity. Now,  it  has  been  observed  also,  that  these  points  of 
likeness  are  transmitted  from  parent  to  progeny ;  that  from  the 
acorns  of  the  scarlet-oak,  scarlet-oaks  are  produced,  from  the 
acorns  of  the  red-oak,  red-oaks  grow:  and  from  these  two 
facts  of  similarity,  and  community  of  descent,  we  derive  our 
idea  of  species.  As  matter  of  fact,  we  have  only  the  like- 
ness to  judge  from ;  for  of  course  we  have  not  learned  in  any 
one  case,  by  direct  observation,  whether  all  the  plants  of  one 
sort  had  a  common  ancestry.  We  notice  next,  that,  although 
we  admit  that  the  acorns  of  the  scarlet-oak  produce  scarlet- 
oaks,  there  are  such  wide  differences  among  the  descendants, 
that,  in  two  cases,  the  varying  plants  h^ve  been  regarded  as 
belonging  to  other  species.'  If  we  have  only  a  comparison 
of  the  different  plants  to  guide  us,  if  it  is  only  a  matter  of 
balancing  points  of  likeness  against  points  of  difference,  the 
determination  of  what  is  a  species,  and  what  is  a  variety  of 
that  species,  must  be  a  matter  of  opinion.  In  the  case  men- 
tioned, Bartram  considered  the  quercitron-oak  a  distinct 
species ;  Dr.  Gray  considers  it  a  variety  of  the  scarlet-oak. 
Michaux  the  younger  regarded  the  grayish  oak  a  distinct 
species ;  Dr.  Gi*ay  looks  upon  it  as  merely  a  variety  of  the 
scarlet-oak.  Thus  it  is  seen  that  there  may  be  a  difference 
of  opinion  in  regard  to  the  range  or  limits  of  varieties,  in 
any  special  case. 

We  should  next  observe  that  there  are  great  differences 

1  Quercus  coccinea,  Waugeuheiin.        ^  Quercus  rubra,  L. 

*  Quercus  tinctoria,  Bartram;  and  Quercua  ambif^a,  Michaux  f. 
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between  varieties.  There  are  many  grades  of  varieties.  We 
take  as  an  illustration  a  variety  of  apple.  You  wish  to 
raise  Baldwin  apples,  and  you  graft  scions  of  the  Baldwin 
upon  any  suitable  stock.  President  Chadbourne  doubtless 
told  you,  that,  in  the  higher  plants,  there  are  two  chief  ways 
of  propagating,  —  by  buds,  as  in  the  case  mentioned;  and 
by  seeds.  From  the  expanding  buds  of  the  Baldwin  scion 
you  will  by  and  by  have  flowering  branches ;  and  these  will 
bear  the  desired  fruit.  But  suppose  you  were  to  plant  the 
seed  of  the  Baldwin  apple,  you  know  you  would  not  obtain 
any  Baldwin  apple-trees.  You  might  have  some  as  good, 
possibly  some  better,  but  none  just  like  the  parent-plant. 
The  Baldwin  is  a  variety  of  the  species  Pyrus  Malvs^  the 
apple ;  and  in  this  case  the  variety  is  perpetuable  only  by 
buds,  as  in  grafting  and  the  like,  but  not  by  seeds.  The  traits 
of  the  species  re-appear  in  the  progeny ;  but  the  minor  traits 
which  serve  to  distinguish  the  variety  from  the  tjrpe  of  the 
species  do  not :  in  other  words,  the  species  is  preserved,  the 
variety  is  lost,  or  is  merged  in  it.  Another  kindred  fact  must 
now  be  called  to  your  attention.  It  is  generally  believed 
that  the  many  widely  different  varieties  of  pea  planted  for 
culinary  use  belong  to  a  single  species.  These  varieties  are 
perpetuable  by  seed:  the  traits  of  the  parent  appear  with 
very  little  change  in  the  progeny.  Varieties  which  can  thus 
be  propagated  with  no  change,  or  with  very  little,  are  termed 
races.  The  finer  sorts  of  our  garden-vegetables  raised  from 
seed  are  varieties  of  thfs  kind,  so  established  that  the  char- 
acteristic traits  are  transmissible  by  seed.  Thus  we  see 
that,  while  some  varieties  can  be  perpetuated  by  seed  un- 
changed, others  cannot;  and  I  may  add  that  there  are 
between  these  extremes  all  possible  degrees  of  permanence 
in  the  minor  traits.  We  should  remember,  when  we  read  any 
of  the  treatises  upon  the  subjfect  of  hybridization,  first,  that 
the  distinction  between  species  and  varieties  is  largely  a  mat- 
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We  pass  next  to  the  consideration  of  the  flower,  and  the 
production  of  seed,  recalling  to  your  minds  the  general  struc- 
ture of  a  simple  blossom.  The  outer  circles  of  organs  in 
a  wild  rose  or  lily,  for  instance,  constitute  the  envelopes: 
these  are  the  calyx  and  corolla,  the  protective  organs ;  with- 
in these  are  the  essential  organs,  by  which  alone  seed  is  pro- 
duced. The  inner  groups  are  made  up  of  stamens  and  pis- 
tils. The  stamens  are  the  organs  which  produce  pollen,  the 
fertilizing  dust.  The  pistils  at  their  lower  part,  the  ovary, 
contain  the  ovules,  or  minute  bodies  which  are  to  be  fertil- 
ized, and  which  will  then  become  seeds.  Without  going  into 
details  of  structure  unsuited  to  this  occasion,  I  wish  to  im- 
press upon  you  the  important  facts,  that  the  cases  containing 
the  pollen  have  a  definite  period  at  which  they  mature ;  and 
that  they  open,  in  some  way,  when  they  are  ripe.  At  some 
part  of  the  pistil,  usually  its  summit,  there  is  a  portion  of  the 
surface  more  viscid  than  the  rest.  This  is  the  stigma :  upon 
it  the  pollen  falls,  or  is  carried,  and,  there  adhering,  undergoes 
a  change  by  growth.  A  minute  tube  grows  from  it  down  to 
the  cavity  of  the  pistil,  where  the  bodies  are,  which  are  to 
become  seeds.  The  period  of  time  which  elapses  before  the 
ovary  is  reached  is  very  different  in  different  species,  extend- 
ing from  a  single  day,  as  in  the  crocus,  to  many  weeks  or 
months  in  some  orchids.  As  a  result  of  contact  between  the 
pollen-tube  and  a  tiny  cell,  or  vesicle,  at  the  summit  of  the 
ovule,  impregnation  takes  place,  and  a  germ  or  miniature 
plant  is  produced.  It  may  be  further  said,  that  different 
plants  occupy  very  different  times  for  the  maturing  of  the 
seed  after  impregnation.  The  ovule  ripens  into  the  seed; 
and  the  ovary,  frequently  with  some  other  parts  near  by, 
ripens  into  the  fruit. 

In  many  plants  the  stamens  and  pistils  are  in  the  same 
blossoms:  in  others,  like  Indian  corn,  for  instance,  the  stam- 
inate  or  male  flowers  are  at  the  summit  of  the  stalk,  while 
the  pistillate  or  female  flowers  constitute  the  ears  covered 
with  hxisks;  and  from  the  coverings  project  the  slender, 
thread-like  styles  with  the  stigmatic  surfaces.  In  such  a  case 
as  this,  the  pollen  falls  from  the  clusters  above,  or  it  is  borne 
by  the  wind  from  clusters  on  other  plants.  The  separation 
of  the  sexes  is  sometimes  even  greater,  the  male  and  female 
blossoms  growing  on  different  plants.     There  are  some  plants. 
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too,  like  the  orchids  which  have  been  used  to  decorate  this 
hall,  in  which  the  pollen  is  transferred  only  by  the  agency 
of  insects,  in   a  great  number  of  cases  insuring  that   the 
ovules  of  one  blossom  shall  not  be  impregnated  by  the  pollen 
of  that  flower,  but  by  the  pollen  from  some  other.      The 
curious  mechanisms  by  which  the  transfer  is  effected  con- 
stitute a  very  interesting  subject,  not  without  its  practical 
bearings  on  our  topic  to-night ;  but  we  have  not  time  to  en- 
ter upon  its  discussion.     It  is  merely  necessary  to  state,  in 
general,  that,  when  a  flower  is  impregnated  by  its  own  pollen, 
it  is  said  to  be  self-impregnated,  or  self-fertilized ;  when  it 
receives  pollen  from  some  other  blossom  of  the  same  species, 
it  is  said  to  be  cross-fertilized ;  if  it  is  impregnated  by  pollen 
from  some  other  species,  the  progeny  is  a  hybrid.     We  may 
say,  therefore,  that  cross-fertilization  of  well-marked  varieties 
of  the  same  species  will  yield  variety-hybrids.     Let  us  keep 
in  mind  the  practical  distinction  between  variety-hybrids  and 
species-hybrids. 

The  earliest  important  work  on  hybrids  was  written  by 
Kolreuter  in  Germany  in  1761.^  In  this  treatise,  and  in  the 
appendices  printed  in  1763, 1764,  and  1766,  he  described  his 
methods  and  results  in  artificial  hybridization,  detailing  many 
thousand  cases.  In  1849  ^  Gartner  published  at  Stuttgart 
an  account  of  his  observations,  covering  a  period  of  twenty 
years  or  more,  and  described  ten  thousand  experiments  in 
hybridizing.  These  great  works  I  know  only  at  second- 
hand ;  the  former  by  references  in  Nageli's  works,  and  the 
latter  chiefly  through  Rev.  Mr.  Berkeley's  abstr:act.*  Be- 
sides these  treatises,  I  may  refer  you  to  the  important  contri- 
butions by  Andrew  Knight,  Herbert,*  Wichura,^  Lecoq,®  Nau- 
din,  and  Burbidge.^  The  literature  of  this  subject  is  very 
extensive ;  for  it  includes  not  only  special  memoirs  upon  the 

1  Vorlaufige  Nachricht  von  einigen  das  Geschlecht  der  Pfianzen  betreffen- 
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topic,  but  embraces  hundreds  of  important  though  minor 
papers  scattered  through  the  reports  of  societies  and  the  col- 
umns of  our  agricultural  and  horticultural  journals.  Many 
of  you  are  doubtless  familiar  with  the  valuable  addresses  of 
Col.  Wilder,^  Mr.  Pringle,'  and  others,  upon  this  subject ;  and 
you  are  aware  that  there  is  now  felt  a  very  deep  interest  in 
its  practical  bearings  upon  the  future  of  our  cultivated 
plants.  The  correspondents  in  this  country,  whom  I  have, 
perhaps,  wearied  by  my  pertinacious  search  for  information, 
have  placed  me  in  possession  of  the  results  of  the  more  im- 
portant experiments  which  have  been  made  here. 

The  narrow  limits  of  my  time  do  not  allow  me  to  mention 
or  name  all  of  those  who  have  aided  me  by  their  letters ;  but 
I  must  be  permitted  to  say,  that,  although  my  earliest  inquiries 
by  letter  respecting  this  matter  jrielded  scanty  returns,  I 
was  later  rewarded  by  discovering  that  a  vast  amount  of  care- 
ful hybridizing  has  been  well  done  in  this  country.  Much 
of  this  hybridizing,  if  not  most,  has  been  between  marked 
varieties,  instead  of  between  recognized  species;  but  the 
results,  in  many  cases,  are  of  great  interest,  and  should  be 
brought  together  for  comparison  and  study.  An  account  of 
the  hybridizing  already  well  done  in  this  country,  and  of 
which  we  have  no  printed  record,  is  a  great  deaideratvm. 
Such  an  account  would  surprise  you,  as  its  details  surprised 
me,  by  the  number  and  range  of  the  experiments.  One 
of  the  most  instructive  cases  of  hybridizing  in  this  country 
has  been  selected  for  illustration.  The  full  account  of  the 
experiments  will  be  published  by  Mr.  Francis  Parkman  in  a 
forthcoming  number  of  the  Bulletin  of  the  Bussey  Institu- 
tion. The  author  has  kindly  permitted  me  to  make  use  of 
advance  sheets  of  this  communication  ;  and  you  will  prefer  to 
have  the  statement  of  the  experiments  and  of  their  results 
in  Mr.  Parkman's  words.' 

*'My  first  attempt  was  to  combine  the  two  superb  Japanese  lilies ,  L, 
speciosum  (lancifolium)  and  L,  auratum.  The  former  was  used  as  the 
female  parent.  Four  or  five  varieties  of  it,  varying  from  pure  white  to 
deep  red»  were  brought  forward  iu  pots  under  glass.     This  was  iieces- 

i  Report  of  Massachusetts  Horticultural  Society. 
•2  Report  of  Vermont  Board  of  Agriculture. 

3  Three  paintings  of  these  lilies  were  used  in  the  lecture  to  illustrate  tlie 
<lifference  between  the  parent  species  and  the  hybrid  offsprinfi^. 
21 
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sary,  because  L,  speciosum  does  not  ripen  its  seed  in  the  open  air  in 
the  climate  of  New  England.  When  the  flowers  were  on  the  point  of 
opening,  the  anthers  were  carefully  removed  from  the  expanding  buds 
by  means  of  forceps.  As  the  pollen  was  entirely  unripe,  and  as  pains 
were  taken  to  leave  not  a  single  anther  in  any  of  the  flowers,  self-impreg- 
nation was  impossible.  The  pollen  of  L.  aitratum  was  then  applied  to 
the  pistils  as  soon  as  they  were  in  condition  to  receive  it.  Impregnation 
took  place  in  most  cases.  The  seed-pods  swelled,  and  promised  an 
ample  crop  of  seed  ;  but  the  experiment  was  spoiled  by  the  bad  manage- 
ment of  the  man  in  charge  of  the  greenhouse,  in  consequence  of  which 
the  pods  were  attacked  by  mildew. 

*'  In  the  next  year  I  repeated  the  attempt,  with  the  same  precautions. 
This  time  the  seed  was  successfully  ripened.  Being  sown  immediately, 
a  portion  of  it  germinated  in  the  following  spring,  and  the  rest  a  year 
later.  In  regard  to  this  seed,  two  points  were  noticeable  :  first,  it  was 
scanty,  the  pods  (though  looking  well)  being  in  great  part  filled  with 
abortive  seed,  or  mere  chaff ;  and,  next,  such  good  seed  as  there  was 
differed  in  appearance  from  the  seed  of  the  same  lily  fertilized  by  the 
pollen  of  its  own  species.  The  latter  is  smooth,  whereas  the  hybrid  seed 
was  rough  and  wrinkled.  About  fifty  young  seedlings  resulted  from  it ; 
and  their  appearance  was  very  encouraging,  because  the  stems  of  nearly 
all  were  mottled  in  a  manner  characteristic  of  L,  auratum,  but  not  of 
Z.  speciosum.  Here,  then,  was  a  plain  indication  of  the  influence  of  the 
male  parent.  The  infant  bulbs  were  pricked  out  into  a  cold-frame,  and 
left  there  three  or  four  years,  when,  having  reached  the  size  of  a  pigeon's 
egg^  they  were  planted  in  a  bed  for  blooming.  This  was  in  1869. 
Towards  midsummer,  one  of  the  young  hybrids  showed  a  large  flower- 
bud  much  like  that  of  its  male  parent,  L.  awatum.  The  rest,  about 
fifty  in  all,  showed  no  buds  until  some  time  after  ;  and,  when  the  buds  at 
length  appeared,  they  were  precisely  like  those  of  the  female  parent, 
X.  speciosum.  The  first  bud  opened  on  the  7th  of  August,  and  proved 
a  magnificent  flower,  nine  and  a  half  inches  in  diameter,  resembling  L, 
aurattsm  in  fragrance  and  form,  and  the  most  brilliant  varieties  of  L, 
speciosum  in  color.  In  the  following  year  it  measured  nearly  twelve 
inches  from  tip  to  tip  of  the  extended  petals  ;  and  in  England  it  has  since 
reached  fourteen  inches.  A  colored  plate  of  it  will  be  found  in  *  The 
Florist  and  Pomologist ; '  and  engravings  of  it  have  appeared  in  *  The 
Gardener's  Chronicle,'  and  other  horticultural  publications.  The  stock 
has  been  placed  in  the  hands  of  Mr.  Anthony  Waterer,  the  distinguished 
nurseryman,  who  has  given  it  the  name  of  L.  Parkmanni.  In  this  one 
instance  the  experiment  had  been  a  great  success  ;  but  of  the  remaining 
fifty  hybrids,  not  one  produced  a  flower  in  the  least  distinguishable  from 
that  of  the  pure  L.  speciosum.     The  influence  of  the  alien  pollen  was 
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scanty  ;  but  there  was  enough  to  produce  eight  or  ten  young  bulbs.  Of 
these,  when  they  bloomed,  one  bore  a  flower  combining  the  features  of 
both  parents  ;  but,  though  large,  it  was  far  inferior  to  L.  Parkmanni  in 
form  and  color.  The  remaining  flowers  were  not  distinguishable  from 
those  of  the  pure  Z.  gpeciosum.^^ 

The  communication  contains  also  an  account  of  the 
author's  experiments  upon  other  lilies;  and  its  value  is 
increased  by  most  suggestive  comments  upon  the  results.  I 
do  not  know  where  you  can  find  a  more  instructive  lesson  in 
hybridizing  plants  than  is  afforded  by  a  careful  study  of 
Mr.  Parkman's  paper. 

The  relations  of  this  special  case  to  other  cases  of  hybridiz- 
ing will  become  clear  when  you  have  examined,  later  in  the 
evening,  the  general  principles  believed  to  be  established :  at 
present  I  shall  merely  call  your  attention  to  a  few  of  the 
more  important  practical  points  to  be  derived  from  it.    1st, 
Selection  of  promising  species.     Here  is  where  your  judg- 
ment  must  be  called   upon.     2d,  Care  in  preparing  your 
plants  for  the  process :  this  makes  a  demand  upon  your  skill 
as  a  cultivator.     8d,  Complete  removal  of  its  own  pollen 
&om  the  flower  to  be  impregnated.     The  stamens  are  to  be 
cut  away,  and  taken  out  by  delicate  forceps,  before  the  bud 
has  opened,  or  while  it  is  expanding.     4th,  Application  of 
the  desired  pollen  at  the  moment  when  the  stigma  is  fitted 
to  receive  it.    5th,  Subsequent  care  of  the  plant  while  the 
seeds  are  maturing.     6th,  The  great  probability  of  discoura- 
ging results.    Suppose  the  single  hybrid  which  alone  was 
wished  for  had  failed  to  grow,  and  the  results  were  to  be 
judged  only  by  the  fifty  inferior  hybrids.     One  has  said  that 
the  production   of  hybrids  is  like  a  game  of  chance  with 
nature ;  but  the  odds  are  rather  heavily  against  you.     It  is  a 
lottery  in  which  there  are  many  blanks  and  few  prizes  ;  but 
the  prizes  are  precious. 
Is  there  any  law  governing  the  chances?  or  is  this  simply 
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It  has  occurred  to  me  that  it  will  be  interesting  to  you  to 
examine  these  principles  somewhat  carefully,  and  I  shall 
therefore  ask  you  to  consider  them  at  this  time.  So  far  as  I 
am  aware,  they  are  not  given  in  detail  in  any  English  work, 
although  you  will  find  an  excellent  digest  in  the  text-book 
of  botany  by  Professor  Sachs*. 

Professor  Nageli's  propositions  will  now  be  taken  up  in 
their  order,  and  each  one  will  be  slightly  recast  in  order  to 
render  the  meaning  clearer  to  those  who  have  not  made  a 
special  study  of  botany.  Many  of  the  propositions  will  lose 
their  original  form,  but  will  retain  their  exact  meaning. 

1.  Only  those  plants  which  are  nearly  related  can  cross. 
Fertility,  as  a  rule,  does  not  go  beyond  the  genus ;  very  often 
it  is  restricted  by  the  limits  of  the  sub-genus,  and  sometimes 
is  confined  to  varieties  of  a  single  species. 

The  different  natural  orders  and  genera  are  very  diverse 
in  this  respect.* 

2.  Plant-forms  (varieties  and  species)  hybridize  with 
greater  difficulty ^  and  yi^ld  a  smaller  number  of  fertile  seeds^ 
in  proportion  to  the  remoteness  of  their  sexual  affinity.  This 
sexual  affinity  is  not  identical  with  that  relationship  which 
is  recognized  by  external  differences  in  form,  color,  and 
habit,  nor  with  that  internal  relationship  which  is  based 
upon  chemical  and  physical  constitution.  Nevertheless,  all 
three  affinities,  as  a  rule,  occur  together,  and  are  parallel  to 
one  another.  The  action  of  the  pollen  upon  the  pistil  is 
more  or  less  complete.  Nageli  enumei*ates  the  following 
grades :  — 

The  first  and  lowest  degree  of  action  is  that  in  which 
merely  the  ovary,  and  perhaps  the  calyx,  grows  somewhat, 
without  appreciably  affecting  the  ovules.  A  second  grade  is 
marked  by  greater  growth  of  the  ovary,  and  by  slight 
enlarerement   of   the   ovules,  which   afterwards   shrivel   un. 
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and  good  seeds,  but  the  latter  can  vary  as  to  number  very 

widely.      As  proof   of   his   proposition    respecting    sexual 

affinity,  Nageli  adduces  many  cases  in  which  species  very 

closely  resembling  one   another,  and  believed   to   be  most 

nearly  related,  cannot  be  made  to  cross,  while  they  will  cross 

with  species  apparently  far  more  remote.     He  calls  attention 

also  to  the  fact  that  we  may  be  able  to  cross  one  species  (A) 

by  another  (B),  and  yet  not  be  able  to  cross  B  by  A.     For 

instance,  Gartner  fertilized  in  five  years  seventy-nine  flowers 

of  Nicotiana  paniculata^  L.,  by  pollen  from  Nicotiana  Langs- 

doffii,  W. :  sixty-six  set  fruit,  and  all  had  a  good  many  seeds. 

But  he  tried  to  fertilize  N.  Langsdorfii  by  pollen  from  N. 

panictdata,  without  any  effect.     Kolreuter  impregnated  Mtrci- 

hUis  Jalapa^  L.,  readily  by  the  pollen  of  Mtrabilis  longiflora^ 

L. ;  but,  in  two  hundred  trials  to  fertilize  M.  longiflora  by  M, 

JalapcLt  he  utterly  failed  to  obtain  any  seed.     These  latter 

experiments  covered  a  period  of  eight  years.     You  will  also 

notice,  in  an  examination  of  Mr.  Parkman's  paper,  that  lilies 

afford  excellent  examples  of   this  peculiarity.     There  are 

some  lilies  which  will  serve  only  as  the  female  parent.     The 

list  of  cases  may  be  greatly  extended ;  but  I  shall  only  point 

out  the  fact,  that  differences  —  the  same  in  kind,  though  less 

in  degree  —  have  been  observed  among  varieties  of  the  same 

species ;  for  instance,  some  varieties  of  Indian  corn. 

3.  The  fertility  of  hybrids  and  the  number  of  good  seeds, 
depend  upon  the  degree  of  sexual  affinity.  Species-hybrids 
are,  as  a  rule,  less  fertile  than  variety-hybrids.  Without 
dwelling  upon  Nageli's  proofs  adduced  in  support  of  this 
proposition,  I  will  quote  a  single  statement  in  passing :  "  We 
have  good  evidence  that  there  are  many  grades  in  the  fertility 
of  hybrid  forms,  and  that,  in  this  respect,  there  is  no  sharp  line 
to  be  drawn  between  variety-hybrids  and  species-hybrids." 

4.  That  the  sexual  affinity  is  greater,  and  therefore  hybrid- 
impregnation  more  readily  ensues,  yielding  a  larger  number 
of  seeds,  and  that  the  hybrids  therefrom  resulting  are  the 
more  productive  when  self-fertilized,  in  those  cases  where 
the  parent-forms  are  closely  filled  both  in  structure  and  in 
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some  of  you  as  another  form  of  presenting  the  statements  of 
Knight  and  Darwin  respecting  the  desirability,  or  rather 
absolute  necessity,  of  occasional  cross-fertilization. 

5.  If  different  kinds  of  pollen  are  applied  to  the  stigma 
simultaneously,  that  alone  takes  effect  which  has  the  greatest 
sexual  aflSnity.  The  presence  of  pollen  of  the  same  species, 
as  a  rule,  excludes  hybrid-fertilization  by  other  species ;  but, 
on  the  other  hand,  the  pollen  of  a  different  variety  can  easily 
prevent  self-fertilization.  The  power  of  exclusion  does  not 
exist,  however,  when  impregnation  has  taken  place.  Since, 
therefore,  fertilization  ensues  more  slowly  from  pollen  of 
slight  affinity,  pollen  of  greater  affinity,  which  is  applied  later, 
can  act  at  the  same  time,  and  give  rise  to  two  kinds  of  seeds 
in  the  same  fruit.  Hybrid-fertilization  can  take  place  in  the 
case  of  Nicotiana  in  two  hours,  in  Malva  and  EXbi%cu%j  in  three 
hours,  in  Dianthvs  in  from  five  to  six  hours,  after  the  applica- 
tion of  their  own  pollen.  Observation  has  shown  that  often 
these  short  periods  suffice  to  remove  the  hindrance  just 
referred  to. 

6.  The  characteristic  power  of  the  pollen  is  exerted  only 
on  the  germ-vesicle  and  the  germ  resulting  from  impregna- 
tion. All  other  changes  would  take  place  in  their  sequence 
from  any  active  pollen.  Hybrid-fertilization  does  not,  as 
such,  affect  the  mother,  but  the  offspring.  This  statement, 
which,  like  the  others,  I  have  endeavored  to  give  as  nearly 
as  possible  in  Nageli's  own  words,  will  at  once  call  to  your 
minds  the  apparent  exceptions  in  certain  fruits.^  Without 
attempting  to  defend  the  position,  I  will  cite  only  one  phrase 
respecting  this:  "Artificial  impregnation  shows  that  this 
fundamental  proposition  is  true  without  any  exception." 

7.  The  hybrid  produced  from  the  blending  of  two  parent- 
forms  stands  between  the  two  so  far  as  its  systematic  (or  ex- 
ternal) characters  are  concerned.    For  the  most  part,  it  occu- 
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where  between  those  of  the  parent-forms  has  exceptions. 
On  the  one  hand,  on  account  of  individual  variation,  some 
characters  may  pass  beyond  these  limits,  especially  when  the 
cross  is  between  varieties  of  the  same  species.  On  the  other 
hand,  in  species-hybrids  there  is  a  deviation  from  the  rule, 
owing  to  the  fact  that  crosses  between  nearly  related  species 
are  weakened  in  the  essential  organs  (stamens  and  pistil),  but 
in  their  organs  of  vegetation  (root,  stem,  and  leaf)  are  more 
luxuriant.  Hybrids  of  remote  species  develop  very  imper- 
fectly in  all  their  parts,  and,  from  lack  of  energy  in  the  vital 
processes,  soon  perish. 

According  to  Nageli,  species-hybrids  often  exhibit  some 
very  remarkable  characters.  Their  growth  and  development 
may  be  so  much  modified,  that  they  exceed  their  parents  in 
size,  and  excel  them  in  vigor.  Their  leaves  may  be  larger 
and  more  numerous,  the  root-system  much  richer.  Their 
buds  may  be  larger  and  stronger,  and  the  facility  with  which 
bud  propagation  can  be  accomplished  be  increased.  They 
have  frequently  a  longer  lease  of  life;  annuals  sometimes 
giving  rise  to  biennials  or  to  perennials.  They  are  generally 
more  hardy,  and  they  bear  exposure  to  cold  and  to  rough 
weather  somewhat  better.  They  often  bloom  earlier,  have 
flowers  of  richer  color,  of  greater  fragrance,  and  there  is  a 
marked  tendency  towards  the  production  of  double  blossoms. 
On  the  other  hand,  the  stamens  and  pistil  are  almost  always 
proportionally  weak. 

9.  In  general,  hybrids  vary  less  in  the  first  generation  in 
proportion  to  the  remoteness  of  the  parent-forms.  Species- 
hybrids  vary  less  than  variety-hybrids;  the  former  being 
characterized  by  uniformity,  the  latter  by  diversity.  If,  how- 
ever, the  hybrid  is  self-fertilized,  the  variability  is  greatly 
increased,  sometimes  in  an  extraordinary  manner  when  it  did 
not  vary  in  the  first  generation. 

In  short,  as  has  been  well  shown  by  Naudin^  and  by  others, 
when  a  hybrid  is  produced,  we  have  secured  a  plant  which 
has  a  tendency  to  vary ;  and  of  this  tendency  cultivators  can 
make  great  use.  A  hybrid,  or  its  descendants  at  least,  can 
be  said  to  drift ;  and  a  skilled  hand  can  take  advantage  of 
this  drifting,  and  to  a  great  extent,  by  selection,  direct  the 
subsequent  course.    Here  is  one  of  the  great  advantages  of 


^  See  note  G  at  the  end  of  the  lecture. 
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hybridizing.  You  have  learned  from  President  Chadbourne 
in  what  way  varieties  are  improved :  in  hybridizing  you  secure 
a  marked  tendency  to  the  production  of  varieties,  some  of 
which  you  can  turn  to  account. 

In  presenting  the  views  of  Professor  Nageli,  and  in  com- 
menting upon  them,  I  have  endeavored  to  put  you  in  posses- 
sion of  the  more  important  facts  respecting  artificial  hybri- 
dization, and  I  have  also  sought  to  keep  from  encroaching 
upon  disputed  ground.  The  general  theoiy  of  hybrids,  and 
the  interesting  allied  subjects  of  derivative  hybrids  and 
graft-hybrids,  cannot  now  be  entered  upon,  but  must  be  left 
wholly  untouched.  It  only  remains  for  me  to  urge  you  to 
venture  upon  experiments  in  this  field.  A  few  in  this  au- 
dience have  already  accomplished  much.  The  history  of  the 
improved  varieties  of  com  and  potatoes  show  you  that  much 
has  been  done:  the  excellent  results  indicate  that  there  is 
great  encouragement  for  the  future.  Remember  that  the 
requisites  to  success  in  such  an  undertaking  are  the  follow- 
ing,—  knowledge  of  the  plants  with  which  you  work,  a 
familiarity  with  what  has  ali*eady  been  done  with  the  same 
species,  skill  in  your  manipulation  of  the  pollen  and  in  other 
details  of  practice,  and,  lastly,  a  good  heart  against  the  dis- 
couragements which  will  meet  you  at  the  outset.  Even  a 
cursory  examination  of  the  subject  will  convince  you  that 
here  lies  before  you,  as  practical  men,  a  broad  and  inviting 
field  of  profitable  labor. 


A.  The  oases  in  which  hybrids  have  been  produoed  between  genera 
are  given  by  Nageli  (p.  899  of  his  work)  as  follows:  — 
Lychnis  and  Silene, 
Rhododendron  and  Azalea, 
Rhododendron  and  Rhodora. 
Rhodora  and  Azalea. 
Rhododendron  and  Kalmia. 
Rhododendron  and  Mermesia, 
JEgilops  and  TrUicum, 
The  genera  of  Cactacea. 
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Other  instances  are  on  record,  some  of  which  will  not  bear  very  close 
scrutiny. 

It  may  be  said  that  Herbert,  whose  work  was  referred  to  in  the  lecture, 
held  that  genera  can  never  be  crossed.  He  believed,  that,  in  all  cases 
where  a  hybrid  results  from  plants  of  two  so-called  genera,  the  very  fact 
of  fertility  proves  that  the  two  plants  should  be  assigned  to  the  same 
genus. 

The  orders  in  which  hybrids  are  most  readily  formed  are  the  follow- 
ing: Liliacese,  Iridacese,  Nyctaginacese,  LobeliacesB,  Solanacese,  Scrophu- 
lariacese,  Gesneriaoess,  Primulaceee,  Ericaoess,  Ranunculacese,  Passiflora- 
cese,  Cactacee,  CaryophyUacess,  Malvacese,  Geraniacese,  Onagracess, 
Rosacese. 

The  orders  not  inclined  to  yield  hybrids  are,  Framinese,  UrticacesB, 
Labiatse,  Convolvulacese,  Polemoniaceae,  Saxifragacese,  PapaveracesB,  Cru- 
ciferse,  Hypericacese,  Papilionaceae. 

The  genera  of  the  same  order  behave  very  difiEerently  in  respect  to  ease 
of  hybridization;  thus  Dianthus  species  cross  readily,  those  of  Silene 
with  difficulty.     (Nageli,  p.  401.) 

B.  See  a  paper  by  Mazimowicz  on  the  Influence  of  Foreign  PoUen  on 
the  Form  of  the  Fruit  Produced,  Journal  Royal  Horticultural  Society, 
1873,  p.  161. 

C.  The  very  valuable  paper  by  Naudin  is  given  in  English  in  the 
Journal  Royal  Agricultural  Society,  1866,  pp.  1-0. 


THIRD    DAY. 

The  morning  session  began  at  half-past  nine  o'clock. 

Capt.  Moore  called  the  meeting  to  order,  and  introduced  as 
the  chairman  for  the  day  O.  B.  Hadwen,  Esq.,  of  Worcester. 

The  Chairman.  Gentlemen,  the  subject  for  the  morning 
is  the  management  of  night-soil ;  and  a  paper  furnished  by 
Gen.  N.  N.  Halstbd  of  Newark,  N.J.,  will  be  read  by  the 
secretary. 

THE  MAKAGEMENT  OF  NIGHT-SOIL. 

BY  OBN.  N.   N.   HALSTED. 

"  Whatever  may  be  its  constitution  and  physical  properties, 
land  yields  lucrative  crops  only  in  proportion  as  it  contains 
an  adequate  quantity  of  organic  matter  in  a  more  or  less  ad- 
vanced state  of  decomposition."  These  words  were  uttered 
more  than  thirty  years  ago  by  no  less  an  authority  than  the 
celebrated  I.  B.  Boussingault.  In  the  experience  of  scien- 
tific agriculture  of  to-day,  they  amount  to  a  truism,  and  yet 
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they  may  serve  as  a  text  for  any  agricultural  thesis.  It  fol- 
lows, then,  as  a  necessary  corollary,  that  you  can  no  more  con- 
tinue to  draw  from  a  soil,  however  fertile,  the  elements  which 
go  to  form  a  crop,  and  look  to  maintain  that  condition  of  fer- 
tility, without  restoring  in  a  measure  such  abstracted  elements, 
than  you  can  expect  to  sustain  animal  life  without  food.  Just 
as  a  man  or  animal  deprived  of  food  will  emaciate  and  dimin- 
ish in  weight  day  by  day,  imtil  starvation  ends  in  death,  so 
will  the  most  fertile  soil,  when  deprived  by  a  series  of  succes- 
sions of  one  and  the  same  crop,  of  the  elements  which  enter 
into  the  composition  of  that  crop  or  plant,  in  the  end  become 
utterly  barren  so  far  as  that  crop  is  concerned. 

Carry  on  this  process,  then,  through  a  variety  of  crops,  and, 
as  a  result,  you  have  at  last  absolute  tterility.  What  once 
might  have  been  as  rich  as  the  famed  fields  of  E^gypt  has  be- 
come as  sterile  as  the  Great  Desert,  whose  trackless  wastes 
crowd  the  very  shores  of  the  fertilizing  Nile.  This  brings  us 
to  the  consideration  of  the  subject  of  manures^  —  a  subject 
which  has  exercised  the  minds  of  all  tillers  of  the  soil  from 
the  time  of  the  Bible  patriarchs  to  the  present  day.  '^  Quid 
faciat  Isetas  segetes  "  was  a  question  two  thousand  years  be- 
fore the  Latin  poet  sang  to  his  princely  patron  the  mjrsteries 
of  the  agricultural  art. 

The  aversion  of  man  to  labor  prompted  him,  when  he  first 
commenced  to  dwell  in  fixed  habitations  and  till  the  land 
about  him,  to  select  first  the  rich  alluvial  soils,  in  the  which 
he  found  vegetation  to  grow  the  rankest :  afterwards,  as  these 
soils  became  exhausted  of  the  elements  to  produce  his  desired 
crops,  he  was  driven  to  the  use  of  manures  to  restore  to  the 
soil  the  elements  abstracted.  The  first  manure,  then,  used  by 
him  must  have  been  that  of  the  animals  domesticated  by  him. 
We  have  only,  in  verification  of  this  statement,  to  look 
back  through  very  recent  times  to  the  settlers  of  the  rich 
prairies  of  the  West,  with  whom,  for  a  period,  the  accumula- 
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He  who  can  lift  or  Ughten  this  tax  by  supplementing  the 
supply  of  the  fertilizing  material,  by  diminishing  its  cost,  or 
by  saying  labor  in  the  manner  of  its  application,  is  a  benefac- 
tor indeed,  not  only  to  the  husbandman,  but  to  the  entire 
human  family.  The  application  of  the  science  of  chemistry 
to  agriculture  has  given  us  the  constituents  of  every  plant 
we  raise :  it  has  also  made  us  acquainted  with  the  ingredi- 
ents contained  in  the  liquid  and  solid  excrements  of  man 
and  animals.  We  are  told,  that,  in  the  application  of  these, 
^^we  restore  to  our  fields  the  ashes  of  the  plants  which 
served  to  nourish  these  animals  ;'*  that  these  ashes  consist  of 
certain  soluble  salts  and  insoluble  earths,  which  a  fertile  soil 
must  yield  as  indispensable  to  the  growth  of  cultivated  plants. 
Knowing,  then,  that  the  constituents  of  food  pass  over  into 
the  urine  and  the  excrements  of  the  animal  which  consumes 
it,  we  come  to  the  grand  conclusion  which  Liebig  sums  up 
in  these  words ;  namely,  "  The  solid  and  liquid  excrements  of 
an  animal  are  of  the  highest  value  as  manure  for  those  plants 
iohich  furnished  food  to. the  animal.^'  Now,  bearing  these  prin- 
ciples in  mind,  let  us  pass  one  step  further.  Man,  as  the  lord 
of  creation,  tills  the  soil ;  he  domesticates  and  subjugates  to 
his  use  the  cattle,  and  the  smaller  animals  which  pasture  on 
a  thousand  hills.  He  has  also  made  the  birds  of  the  air 
and  the  feathered  tribe,  to  be,  with  animals,  dependent  upon 
him ;  he  tills  the  soil  to  raise  food  iox  the  support  of  these 
as  well  as  for  himself,  and,  in  turn,  he  is  fed  and  nourished 
by  their  bodies.  Does  it  not  follow,  then,  as  a  certainty,  that 
the  constituents  removed  from  the  soil,  and  represented  in  the 
bodies  of  these  animals,  —  in  the  grain,  vegetables,  and  fruit 
consumed  by  man,  —  may  all  be  found  in  his  own  liquid  and 
solid  excrements,  and  in  the  bones  of  the  slaughtered  animals 
eaten  by  him?  This  consequence  brings  us  to  our  theme, — 
the  highest  type  of  all  manures,  night-soil.  We  propose  to 
consider  the  subject  under  these  three  heads.  First,  the  his- 
tory of  its  use ;  second,  its  value  and  the  advantages  it  pos- 
sesses over  other  fertilizers ;  third,  the  care  of  it,  with  its  pre- 
paration or  mode  of  handling. 

K  we  seek  the  origin  of  its  use,  we  must,  undoubtedly, 
look  to  the  Chinese,  the  oldest  agricultural  people  of  whom 
we  have  any  knowledge.  We  find  a  people  inhabiting  a 
country  with  an  area  of  1,297,999  square  miles,  with  a  popu- 
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lation  of  four  hundred  million,  —  a  people  among  whom  agri- 
culture is  held  in  higher  estimation,  than,  perhaps,  in  any  other 
coimtry  in  the  world.  The  necessities  of  these  people  to 
make  every  foot  of  land  yield  its  utmost  to  sustain  their  teem- 
ing population  have  made  them  look  upon  this  subject  of 
manure  as  a  vital  question.  So  high  is  the  estimate  set  by 
these  people  on  human  excretions,  that  their  laws  forbid  its 
waste.  Receptacles  for  securing  it  are  placed  along  the  roads 
and  in  convenient  places ;  and  the  oldest  and  most  helpless 
persons  are  not  deemed  wholly  useless  to  the  family  by  which 
they  are  supported.  The  Chinese  mix  the  fresh  night-soil 
with  clay,  which  is  then  formed  into  cakes,  and  dried,  and, 
under  the  name  of  tafeu^  becomes  an  extensive  article  of  com- 
merce in  the  neighborhood  of  their  populous  cities.  What  in 
European  towns  would  be  considered  an  intolerable  nuisance 
is  here  looked  upon  with  the  utmost  complacency.  The 
coolies,  who  carry  each  morning  the  produce  of  their  farms 
to  market,  bring  back  each  one  two  buckets  of  the  precious 
material  slung  at  the  ends  of  his  bamboo-pole.  It  is  not 
only  the  Chinese  who  have  set  such  value  on  night-soil.  The 
ancient  Latin  and  Greek  writers  have  discoursed  largely  on 
the  use  of  manures,  and  it  is  hardly  to  be  supposed  that  they 
overlooked  the  value  of  night-soil.  Two  thousand  years  ago, 
the  oldest  of  the  Roman  teachers  of  agriculture,  in  answer  to 
the  question  "  What  is  good  tillage,"  stated  the  first  requi- 
site as  "To  plough,"  the  second  "To  plough,"  the  third 
"  To  manure."  Study,  said  he,  "  to  have  a  large  dunghill ; 
keep  your  compost  carefully ;  when  you  carry  it  out,  scatter 
it,  and  pulverize  it ;  carry  it  out  in  the  autumn ;  lay  dung 
around  the  roots  of  your  olives  in  autimin." 

The  greatest  of  all  the  Latin  poets,  the  immortal  Virgil, 
scientist  as  well  as  poet,  did  not  disdain  to  discourse  of  the 
economy  of  a  farm  in  his  sublime  "  Georgics."  Discoursing 
to  a  people  whose  chief  magistrates  had  been  husbandmen, 
such  as  Lucius  Cincinnatus,  called  from  the  ploupfh  to  be 
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most  distinguished  in  agricultural  science,  rising  above   the 
prejudice    of    the    times,    and    largely    utilizing    niglit-soil. 
France    and    Belgium  share   this  honor  between  them,  and 
have  taught  the  rest  of  the  civilized  world,  not  only  the  value 
of  this  manure,  but  how  to  bring  it  into  use.     That  its  use 
in  England  was  so  long  delayed  by  agriculturists  who  have 
been  foremost  in  all  scientific  discoveries  and  improvements 
in  the  art,  as  well  as  in  crops,  in  feeding,  and  in  stock-raising, 
can   only    be   attributed  to  the  force   of  prejudice,   and   a 
squeamishness  out  of  place  in  the  practice  of  husbandry. 
Its  introduction  into  this  country  as  an  article  of  commerce, 
leading  to  the  popular  use  of  the  crude  material,  is  due  to  the 
late  Anthony  Dey,  an  agriculturist  and  lawyer  who  practised 
in  the  city  of  New  York  in  tlje  early  part  of  the  present  cen- 
tury.    Having  taken  a  leaf  from  the  book  of  the   French 
agriculturists,  he  established  on  the  banks  of  the   Hacken- 
sack,  in  the  meadows  remote  from  all  habitations,  a  factory 
to  utilize  the  products  of  the  sinks  of  the  city  of  New  York, 
which  in   those  days,   before  the  introduction    of    Croton 
water,  was  an  intolerable  nuisance,  which  was  got  rid  of  sub 
noete  by  dumping  it  into   the  rivers.     The  business   exists 
there  to  this  day ;  and  the  farmers  of  old  Bergen  and  Hudson 
Counties  will  attest  to  how  their  corn-fields  have  been  glad- 
dened by  the  use  of  "poudrette,"  or,  as  thev  called  it.  "  pow- 
derette.'* 

Now,  passing  from  the  history  of  its  use,  let  us  con- 
sider. Second^  Its  value.  This  consideration  will  require  that 
we  look  first  at  the  analysis  of  its  constituents.  These  we 
find,  according  to  Berzelius  (the  most  generally  quoted 
authority),  to  be  as  follows :  — 

Human  Exgrbments. 

Remains  of  food 7.0 

BUe 0.9 

Albumen       .••••••••••        0.9 

1   -  »• I i* -        it^.-  n  n 
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Human  Urine. 

Urea 8.01 

Uric  acid .  0.10 

Indeterminate  animal  matter,  lactic  acid,  and  lactate  of  ammonia  1.71 

Mucus  of  the  bladder 0.08 

Sulphate  of  potash 0.87 

Sulphate  of  soda 0.32 

Phosphate  of  soda 0.29 

Chloride  of  sodium 0.46 

Phosphate  of  ammonia 0.17 

Chlohydrate  of  ammonia 0.15 

Phosphate  of  lime  and  magnesia 0.10 

Silica  a  trace 

Water 93.30 

100.00 

Thk  Salts  had  the  following. 

Carbonate  of  soda 29.4 

Chloride  of  sodium 23.5 

Sulphate  of  soda 11.8 

Ammoniaco  magnesian  phosphate 11*8 

Phosphate  of  lime 23.5 

100.0 

It  will  be  seen  that  I  have  grouped  the  two  materials,  the 
analysis  of  each  of  which  is  above  given,  under  the  common 
head  of  night-soil.  I  am  aware  that  they  are  generally  sepa- 
rated in  treatises  on  the  subject,  and  urine  made  to  play  the 
important  part  as  distinct  from  feculant  matter.  I  see  no 
reason  why  they  should  not  both  be  included  under  the  head 
of  night-soil,  and  the  combination  of  the  two  be  considered 
as  forming  that  material.  It  cannot  be  denied  that  the 
quality  of  night-soil  must  depend,  in  a  great  degree,  on  the 
quality  and  quantity  of  food  consumed  by  those  who  furnish 
the  materials,  as  well  as  the  care  used  not  to  mingle  indis- 
criminately other  wastes  with  the  material.  An  amusing 
anecdote  is  related,  by  a  French  writer  on  the  subject,  of  a 
farmer  who  had  purchased  the  produce  of  the  cabinet  of  one 
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manure  he  now  obtained  had  a  very  different  effect  from  that 
of  his  first  venture;  and  his  philosophy  was  taught  to  compre- 
hend the  difference  between  the  rich  and  varied  feed  of  the 
hdbituSi  of  the  Palais  Royal,  and  a  soldier's  rations,  — simply 
he  lost  money  by  his  bargain. 

The  distinguished  agricultural  chemist  Liebig,  quoting 
Boussingault,  speaking  of  the  value  of  night^oil  as  compared 
with  other  manures,  says,  "  On  the  assumption  that  the  liquid 
and  solid  excrements  of  man  amount,  on  an  average,  to  only 
a  pound  and  a  half  daily  (a  pound  and  a  quarter  of  urine 
and  one-quarter  pound  faeces),  and  that  both  taken  together 
contain  three  per  cent  of  nitrogen,  then  in  one  year  they 
will  amount  to  five  hundred  and  forty-seven  pounds,  con- 
taining 16.41  pounds  of  nitrogen,  —  a  quantity  sufficient  to 
yield  the  nitrogen  of  eight  hundred  pounds  of  wheat,  rye, 
oats,  or  nine  hundred  pounds  of  barley."  He  further  adds, 
^*  This  is  much  more  than  it  is  necessary  to  add  to  an  acre  of 
land  in  order  to  obtain,  with  the  assistance  of  the  nitrogen 
absorbed  from  the  atmosphere,  the  richest  crops  every  year. 

"  By  adopting  a  system  of  rotation  of  crops,  every  town 
and  farm  might  thus  supply  itself  with  the  manure,  which, 
besides  containing  the  most  nitrogen,  contains  also  the  most 
phosphates.  By  using  at  the  same  time  bones  and  the 
lixiviated  ashes  of  wood^  animal  excrements  might  be  complete- 
ly  dispensed  with  on  many  kinds  of  soil.^^  We  emphasize  the 
closing  sentence  of  the  paragraph,  and  in  doing  so  refer  you 
back  to  the  analysis  we  have  given  above.  Our  space  will 
not  admit  of  our  giving  a  comparative  analysis  of  other 
manures:  we  simply  allude  to  the  fact  of  night-soil  being 
pre-eminently  rich  in  nitrogen,  and  why  so  ?  The  reason  is 
plain :  on  account  of  the  variety  of  food  consumed  by  man. 
The  herb  of  the  field,  the  grain,  the  grass  that  feeds  the 
beef  and  the  smaller  animals,  that  beef  and  those  lesser 
consumers  themselves,  the  vegetables  the  pride  of  his  garden, 
the  losdous  fruits  in  all  their  countless  variety,  —  mixed  and 
mingled,  victuals  and  drink,  —  all  conglomerate  this  element 
of  nitoogen.  Hear  what  the  same  Liebig  says  of  its  impor- 
tance :  ^  We  cannot  suppose  that  a  plant  could  attain  matu- 
rity, even  in  the  richest  vegetable  mould,  without  the  pres- 
ence of  matter  containing  nitrogen,  since  we  know  that 
nitrogen  exists  in  every  part  of  the  vegetable  structure.'* 
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By  way  of  comparison,  we  would  only  add  that  one  hun- 
dred parts  of  the  urine  of  a  healthy  man  are  equal  to  thirteen 
hundred  parts  of  the  fresh  dung  of  a  horse  (our  authority 
the  same,  Liebig).  Physiology  teaches  us,  that,  in  the 
economy  of  man,  his  urine  contains  all  the  soluble  mineral 
substances  of  his  food :  the  solid  excrements  contain  those 
ingredients  which  are  not  soluble  in  water.  We  would,  in 
this  respect,  allude  to  the  analogy  between  nature's  process 
and  man's  analysis.  Burn  the  food  of  man,  and  conserve 
the  ashes,  and  the  result  is  the  same  as  with  the  internal  fire 
of  man,  oxygen.  The  urine  contains  the  soluble  salts,  and 
the  faeces  the  insoluble  salts,  of  both  processes. 

We  have  spoken  of  the  advantages  and  value  of  night-soil 
as  a  manure,  in  reference  to  its  containing  the  elements  of  all 
plants  according  to  chemical  analysis.  Let  us  further  con- 
sider its  advantages  relative  to  application  ;  and  first,  it  is  a 
well-known  fact  that  barnyard-manure  is  not  immediately 
felt  on  the  first  crop  in  its  intensity.  While,  undoubtedly,  it 
feeds  and  stimulates  the  first  crop,  yet  its  powers  are  not 
therein  exhausted;  and  this  constitutes  the  boast  of  the 
unskilled  husbandman.  He  will  cart  o\it  the  contents  of  his 
barnyard  and  manure-heaps  by  the  hundred  cords,  and 
deposit  them  carefully  in  heaps  on  his  fields,  to  be  afterwards 
spread  and  ploughed  in.  He  takes  no  note  of  the  time  spent 
in  this  laborious  operation,  but  goes  through  it  as  the  routine 
of  a  lifetime,  with  no  better  reason  than  that  his  father  did 
so  before  him.  The  fact  that  he  does  not  get  the  full  bene- 
fit of  his  labor  and  manure  in  the  first  crop  is  to  his  mind  a 
higher  proof  of  the  correctness  of  his  tillage.  Now,  the  idea 
of  saving  labor  in  the  application  of  manure  does  not  enter 
into  his  economy :  he  does  not  consider  time  as  money,  nor 
yet,  again,  can  he  understand  that  rapidity  of  action  in  a 
manure  can  be  a  valuable  quality.  In  other  words,  he  must 
be  blind  to  the  fact  that  he  may  have  a  manure  which  will 
not  only  save  him  time  and  labor,  but  which,  at  a  less  cost, 
will  crive  him  a  more  abundant  cron.  and  also  nermanentlv 
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farmer;  that  it  is  a  difficult  matter  to  find  in  their  fields 
such  a  thing  as  a  weed.  What  a  contrast  their  fields  must 
present  to  ours,  which  are  annually  sowed  with  a  fresh  crop 
of  weeds,  either  by  the  crop  already  on  the  ground  going  to 
seed,  or  by  a  reseeding  in  the  manure  applied  I  What  would 
a  Chinese  farmer  think  of  one  of  our  grass-lots  in  the  month 
of  June,  white  with  the  ox-eye  daisy,  and  presenting  the 
appearance  of  a  struggle  between  the  grass  and  the  weed,  for 
the  possession  of  the  land,  with  a  poor  show  for  the  grass  ? 
Who  can  estimate  the  robbery  of  land  by  a  crop  of  weeds? 

If,  by  the  use  of  night-soil  as  a  manure,  a  farmer  could 
create  a  revolution  in  this  respect,  would  he  not  be  a  bene- 
factor to  his  neighbors?  The  activity  of  night-soil  as  a 
manure  is,  then,  one  of  its  chief  advantages ;  and  this,  in  a 
great  measure,  is  due  to  the  very  large  proportion  of  azotized 
principles  it  possesses.  It  is  from  this  azote  that  the  ammo- 
nia is  derived ;  and  it  is  ascertained  that  a  man  passes  nearly 
half  an  ounce  of  azote  with  his  urine  in  the  course  of  twenty- 
four  hours. 

Ammonia,  it  is  scarcely  necessary  to  add,  is  the  stimulat- 
ing principle  of  all  manures,  and  especially  that  of  guano. 
But,  as  our  object  is  not  a  dissertation  on  agricultural  chemis- 
try, we  will  not  further  pursue  the  subject  into  the  domains 
of  science,  or  mystify  it  with  technical  terms.  We  have 
shown  in  brief  the  vdue  of  night-soil  as  a  manure,  the  high 
estimation  in  which  it  is  held  in  some  countries,  and  the 
advantages  in  its  use.  We  crave  a  little  patience,  while,  in 
connection  with  its  value,  we  show  what  is  lost  by  its  waste. 
In  that  admirable  and  thoroughly-practical  work  of  H.  Ste- 
phens and  Professor  Norton,  entitled  "  The  Farmer's  Guide 
to  Scientific  and  Practical  Agriculture,"  the  subject  of  liquid 
manures  is  very  carefully  considered.  The  contrast  between 
the  towns  of  the  interior  in  England,  where  the  sewage  is 
taken  advantage  of  for  irrigation  and  for  manuring  garden- 
ground,  and  the  seaport  towns  where  it  is  allowed  to  flow 
into  the  rivers  or  ocean,  is  most  strikingly  set  forth.  It  is 
stated,  that,  in  the  environs  of  Edinburgh,  poor  sandy  soils  not 
worth  above  twenty  shillings  per  acre,  have,  by  the  sewage 
of  the  town,  been  converted  into  rich  meadows,  yielding  a 
rent  of  at  least  twenty  pounds  per  acre.  We  quote  the 
language  of  the  book  on  the*  subject  of  waste  of  this  mate- 
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rial  as  clear  and  decisive.  Now,  saith  the  author,  when  we 
consider  what  escapes  from  every  human  being  every  year  in 
dung  and  urine,  and  add  to  these  the  washings  of  soap-grease 
and  other  materials  incidental  to  doinestic  purposes,  we  may 
imagine  the  enormous  quantity  of  the  most  valuable  matter 
as  manure  which  is  thus  lost  every  year,  —  literally  wasted. 
Take  one  instance,  a  striking  one,  that  of  London. 

It  has  been  ascertained  by  Boussingault,  that  a  man  in  a 
healthy  state  passes  three  pounds  of  urine  daily ;  and  Liebig 
states,  that,  in  the  same  state,  he  voids  five  ounces  and  a  half 
of  dung.  These  two  quantities  give  a  total  annual  quantity 
of  1,220  pounds  of  liquid  and  solid  manure  voided  by  every 
person,  on  the  average.  Now,  taking  two  million  as  the  pop- 
ulation of  London,  the  quantities  of  those  manures  voided 
by  the  inhabitants  of  the  metropolis  amount  annually  to 
1,089,285  tons.  Chemistry  has  ascertained  that  the  compo- 
nent parts  of  the  excrements  of  man  are  as  valuable  to  vege- 
tation as  those  of  guano ;  and,  *as  the  different  sorts  of  guano 
sell  from  six  pounds  to  ten  pounds  per  ton,  we  are  warranted 
in  estimating  the  value  of  night^oil  and  urine  at  eight 
pounds  per  ton,  which  would  give  the  entire  value  of  this 
manure  in  London  alone  every  year  at  JC  8,714,280,  or  $48,- 
671,400  in  gold.  This  may  seem  like  exaggeration ;  but,  put 
it  at  half  the  amount,  and  the  subject  is  serious  enough  to 
address  itself  to  every  thinking  mind.  This  waste  is  not  the 
worst  of  it.  We  claim  that  there  is  a  sanitary  point  of  view, 
higher  in  importance  than  all  considerations  of  monied 
value:  we  mean  so  far  as  this  waste  of  sewage  into  the 
rivers  affects  the  supply  of  drinking-water  for  our  cities. 
We  take  two  prominent  instances  within  the  State  of  New 
Jersey ;  the  two  largest  cities  both  taking  their  supply  of 
water  from  the  same  source,  —  the   Passaic   River.     This 
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ment  in  removing  the  reef,  and  the  obstructions  to  navigation 
in  the  river  above  the  city  of  Newark,  have  greatly  facili- 
tated this  flow ;  and  there  can  now  be  no  question  but  that 
the  supply  of  each  city  is  contaminated  by  this  sewage. 
The  joint  commission  of  Newark  and  Jersey  City  employed 
an  eminent  chemist  to  analyze  the  waters  of  the  Passaic  as 
furnished  the  two  cities.  We  quote  so  much  of  his  report 
treating  of  sewage  pollution  of  rivers  as  applies  forcibly  to 
our  subject,  and  the  sanitary  point  now  involved:  "That 
class  of  scientists  who  study  microscopic  fungi,  mycologists 
(in  common  with  many  distinguished  scientific  physicians), 
are  now  settling  down  to  the  belief  that  most  epidemic  and 
epizootic  diseases  are  accompanied  (as  causes,  not  merely  as 
effects)  by  certain  fungoid  growths :  in  other  words,  that 
these  diseases  are  produced  by  vegetables  parasites.  When 
these  fungi  take  root  in  live  animal  tissues,  they  develop 
into  abnormal  and  monstrous  forms,  which  have  not  been 
recognized  until  lately ;  but  it  is  now  known  that  the  spores 
discharged  (by  millions  of  millions  it  may  be)  with  the  ex- 
creta, when  cultivated  outside  the  body,  come  back  again  to 
their  normal  forms,  and  the  fungi  are  recognizable.  Thus  in 
common  dysentery  and  cholera-morbus,  the  spores,  when 
replanted,  produce  a  common  fungoid  parasite  of  wheat; 
while,  during  the  fearful  Asiatic  cholera,  the  spores  produced 
a  parasite  of  the  East-India  rice-plant.  These  facts  (if  they 
must  be  admitted  as  such,  which  seems  inevitable)  are  sug- 
gestive with  regard  to  sewage  contamination  of  rivers.  One 
case  of  cholera  brought  to  Paterson,  or  any  of  the  towns 
lying  on  the  upper  Passaic,  might  fill  the  whole  river  with 
the  living  seeds  of  the  pestilence.  A  like  propagation 
would  take  place  from  Newark  throughout  Jersey  City  and 
Hoboken,  and  even  throughout  Newark  itself.  I  am  aware 
that  these  are  appalling  considerations,  and  may  be  rejected 
by  some  as  contingencies  too  remote  and  dreadful  to  be  pos- 
sible. But  human  experience,  alas  I  will  not  countenance 
any  such  puerile  view  as  this.  We  must  stare  these  horrors 
sternly  in  the  face,  bring  all  our  science  to  bear,  and  study 
prevention,  rather  than  wait  till  called  upon  to  endure  the 
evil  when  it  shall  have  passed  beyond  our  cure." 

It  is  not  only  river-water  that  is  contaminated  by  the  sew- 
age of  the  cities ;  but  the  wells,  from  which  many  of  the 
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inhabitants  derive  their  sole  supply  of  cool  drinking-water, 
in  their  innocence  supposing  they  are  drinking  the  purest 
and  best,  are  also  poisoned.  We  give  a  single  instance  in 
illustration.  A  well  in  Market  Street  in  the  city  of  Newark, 
standing  in  front  of  the  office  of  one  of  the  daily  journals 
of  that  city,  had  been  so  lauded  for  its  cool  and  sparkling 
water,  that  people  were  wont  to  stop  and  refresh  themselves 
with  a  drink  from  its  pump  :  nay,  instances  were  frequent  of 
passers-by  in  the  throng  of  Broad  Street  crossing  over  and 
going  down  to  this  pump,  as  if  to  a  favorite  soda-fount.  It 
might  have  been  a  rival,  for  aught  we  know,  to  some  such 
popular  establishment  in  its  vicinity.  This  well,  with  two 
others  very  much  used,  was  designated  by  the  chief  engineer 
of  the  Water  Board,  to  Professor  Wurtz,  as  among  those  of 
the  city  most  resorted  to.  Samples  were  taken ;  and,  on  anal- 
ysis, the  one  we  have  selected* was  found  to  contain,  in  the 
words  of  the  professor,  "  about  five  grains  to  the  gallon  of 
an  ingredient  which  cannot  be  traced  to  any  other  source 
than  the  infiltration  of  urine  of  man  or  beast,  or  both.^'  He 
further  recommended  the  closing  of  this  well  to  the  public 
use,  and  it  was  done. 

These  words  require  no  comment :  they  speak  for  them- 
selves. Let  us  pass  now  to  a  rapid  consideration  of  our  third 
division ;  namely.  Thirds  The  care  of  night-soil,  its  prepara- 
tion and  mode  of  handling.  We  have  shown,  that,  on  eco- 
nomic and  sanitary  principles,  it  should  not  pass  into  the 
sewage  of  the  city.  What  goes  into  a  navigable  river,  the 
source  of  the  drinking-supply  of  that  city,  should  be  only 
the  product  of  the  watershed.  The  care  of  the  other 
waste  should  demand  the  most  earnest  attention  of  the  aw- 
ihorities^  and  the  application  of  the  highest  engineering  skill ; 
for  this  sewage  belongs  to  the  land,  and  not  to  the  sea. 

The  modem  earth-closet  is  an  admirable  contrivance  for 
preserving  this  manure  in  private  dwellings  without  annoy- 
ance to  the  inmates.  The  French  were  the  first  to  set  us 
the  example.     Formerly  the  excrements  were  preserved  in 
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human  soil  is  collected  with  especial  care.  Boussingault, 
speaking  of  the  system  in  Flanders,  says,  "  The  reservoir  for 
its  preservation  ought  to  be  one  of  the  essential  articles  in 
every  farming  establishment,  as  it  is  in  Flanders,  where  there 
is  always  a  cesspool  in  masonry,  with  an  arch  turned  over  it, 
for  the  purpose  of  collecting  this  invaluable  manure.  The 
bottom  is  cemented  and  paved ;  two  openings  are  left,  one  in 
the  middle  of  the  turned  arch  for  the  introduction  of  the 
material ;  the  other  smaller,  and  made  on  the  north  side,  is 
for  the  admission  of  the  air,  which  is  requisite  for  the  fer- 
mentation." The  Flemish  reservoir  may  be  of  the  dimen- 
sions of  about  thirty-five  cubic  yards.  Whenever  the  neces- 
sary operations  of  the  farm  will  permit,  the  carts  are  sent 
off  to  the  neighboring  town  to  purchase  night-soil,  which  is 
then  discharged  into  the  reservoir,  where  it  usually  remains 
for  several  months  before  being  carried  out  upon  the  land. 

For  the  average  American  farmer,  such  cisterns  and  the 
system  spoken  of  would  be  too  complicated  and  too  expen- 
sive; but  a  cistern  of  moderate  depth  and  dimensions  may 
be  constructed  on  any  farm.  A  good  method  of  making 
night-soil  portable  at  small  expense  is  a  great  desideratum. 
The  difficulty  is  in  converting  urine  into  a  solid  form.  The 
use  of  a  cistern  for  the  purpose  of  collecting,  storing,  and 
fermenting  the  crude  material  seems  indispensable :  the  next 
thing  is  to  deodorize  the  material,  and  free  it  from  the  disgust 
attending  its  manipulation  and  application.  In  Paris,  the 
material  is  rendered  inodorous  by  gradually  pouring  into  the 
box  or  vessel  containing  it  a  solution  of  zinc  and  chloride  of 
calcium,  until  it  ceases  to  exhale  an  unpleasant  smell  on 
stirring.  The  application  of  lime  has  been  recommended  for 
this  purpose ;  but  it  is  hardly  necessary  to  explain  to  an  in- 
telligent mind  that  this  would  be  at  the  risk  of  driving  off 
some  of  the  most  valuable  elements  of  the  manure.  There 
can  be  no  surer  way  of  getting  rid  of  ammonia  than  by  the 
addition  of  lime,  especially  in  its  quick  state.  It  will  not,  of 
course,  be  understood,  that,  under  this  sweeping  denunciation, 
gypsum,  or  sulphate  of  lime,  is  included.  Ground  plaster 
mingled  with  other  drying  materials  might  be  advantageously 
added  to  fix  the  ammonia,  and  convert  it,  by  the  action 
of  sulphuric  acid  contained,  into  sulphate  of  ammonia,  which 
is  a  soluble  salt,  as  is  familiar  to  all  intelligent  agriculturists : 
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it,  however,  is  slow  in  its  action  as  a  deodorized.  One  of 
the  most  active  and  cheapest  deodorizers  is  sulphate  of  iron, 
or  green  copperas.  This  material  can  be  had  at  a  cost  of 
three  cents  per  pound ;  and  we  might  quote  a  familiar  adage, 
and  say,  "A  little  goes  a  great  way."  This  substance  is 
soluble  in  two  parts  of  cold  water,  or  three-fourths  its  weight 
of  boiling  water.  It  can  readily  be  applied  in  a  fluid  state, 
and  wiU  be  found  to  be  eflBcient  in  destroying  the  ill  odor 
so  objectionable  in  the  use  of  this  manure.  The  objection 
raised  to  its  use  is,  that  it  combines  with  the  phosphoric 
acid  of  the  manure,  and  forms  an  insoluble  salt  of  iron,  thus 
withholding  from  the  plant  one  of  the  most  valuable  elements 
contained  in  the  manure.  If  the  odor  be  killed,  we  should 
feel  inclined  to  risk  the  loss  of  a  portion  of  the  phosphorus. 
We  might  also  mention  in  this  connection  the  use  of  muri- 
atic acid,  also  a  cheap  agent,  and  acting  almost  instanta- 
neously in  its  combination  with  the  ammonia  evolved  in  the 
fermentation  of  the  manure.  When  the  manure  has  lain  in 
the  tank  or  cistern  until  it  is  sufSciently  fermented  and 
deodorized,  it  should  then  be  taken  out  and  mingled  in  just 
proportions  with  an  absorbent,  which  will  serve  the  double 
purpose  of  putting  the  material  into  convenient  shape  to 
handle,  and  at  the  same  time  act  as  a  divisor  for  an  even 
distribution  of  this  active  and  valuable  fertilizer.  The  next 
question  is.  What  shall  this  absorbent  be  ?  This  will  depend 
on  the  facilities  at  hand,  or  most  easily  procurable  by  the 
farmer.  Dry  clay,  road-dust,  the  vegetable  refuse  of  the 
farm,  dried  peat  or  muck,  especially  the  latter,  which  in 
itself  is  a  deodorizer,  and  a  most  valuable  manure,  from  its 
consisting  almost  entirely,  in  a  dried  state,  of  organic  matter. 
We  have  used  very  largely  charcoal-braise,  and,  as  the  result 
of  our  own  experience,  place  it  in  the  highest  rank,  first  as 
a  deodorizer,  secondly  as  an  absorbent.  Most  readily  does  it 
act  as  an  absorbent,  and  will  fix  the  volatile  ammonia  with- 
out the  use  of  muriatic  acid  or  ground  gypsum.  Any  quan- 
tity of  this  material  can  be  had  in  the  charcoal-burning 
regions,  and  at  an  expense  simply  of  the  labor  of  handling 
and  cost  of  freight.  For  garden  use,  and  where  the  soU  is  of 
stiff  and  light-colored  clays,  it  acts  most  admirably  in  lighten- 
ing up  the  soil,  rendering  it  more  friable,  and  also  blackening 
its  color,  thereby  attracting  the  rays  of  the  sun,  and  warming 
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up  into  genial  heat  cold  and  slow  soil.  There  are  other 
materials  within  the  easy  reach  of  many,  such  as  saw-dust  for 
those  in  the  neighborhood  of  saw-mills:  this  forms  a  good 
absorbent,  and,  as  it  decays  in  the  ground,  gives  valuable 
food  to  the  plants.  We  have  largely  used  spent  tan  in  com- 
post. This  seems  at  first  sight  a  very  intractable  material ; 
but,  in  thankful  remembrance  of  the  late  Professor  Mapes, 
we  would  suggest  a  mode  taught  by  him  which  soon  converts 
and  subdues  this  stubborn  material  into  practicable  use:  it 
is  simply  composting  the  material  with  a  salt-and-lime  mix- 
ture. The  process  is  simple,  and  may  be  thus  described: 
suspend  in  a  cask  of  water  a  basket  of  rock-salt,  facilitate  its 
solution  by  daily  stirring,  and,  when  the  water  has  taken  up 
all  the  salt  it  can  hold  in  solution,  then  use  it  in  slacking 
quick-lime :  the  product  is  a  chloride  of  lime,  which,  when 
composted  with  the  spent  tan,  soon  converts  it  into  a  shape 
fit  to  be  used  as  a  fertilizer,  and  into  material  which  could  be 
most  advantageously  used  in  combination  with  night-soil. 
While  the  night-eoil  lay  in  the  cistern,  the  spent  tan  could  be 
undergoing  the  salt-and-lime  treatment.  The  refuse  bone- 
black  of  the  sugar  refineries  has  been  largely  recommended 
by  authors ;  but  this  material  has  such  a  glazed  and  hardened 
surface,  that  it  requires  treatment  with  sulphuric  or  muriatic 
acid  to  render  it  convertible,  and  in  addition,  though  it  was 
formerly  a  material  gladly  given  away  by  the  refineries,  it  has, 
since  the  manufacture  of  phosphate  of  lime  in  this  country, 
become  an  article  of  commercial  value,  alike  with  the  bones 
of  animals. 

Thus  much  for  the  mode  of  treatment,  and  rendering  avail- 
able for  agricultural  use,  this  much  neglected  fertilizer.  We 
have  spoken  of  its  value  as  furnishing  all  the  elements  for  a 
crop,  of  the  labor  saved  over  the  proper  care  and  distribution 
of  barnyard-manure.  As  an  article  of  commercial  value, 
hear  once  more  the  words  of  the  learned  Liebig:  "The 
importation  of  urine  or  of  solid  excrements  from  a  foreign 
land  is  quite  equivalent  to  the  importation  of  com  and 
cattle.  All  these  matters  in  a  certain  time  assume  the  form 
of  com,  flesh,  and  bones :  they  pass  into  the  bodies  of  men, 
and  again  assume  the  same  form  which  they  originally  pos- 


Lastlyj   We   have  spoken  of  the  connection  between  the 
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utilizing  of  this  material  and  the  health  of  our  towns  and 
cities.  The  inception  and  the  spread  of  contagious  and  in- 
fectious diseases,  the  result  of  crowd  poison,  every  day's 
investigation,  the  deductions  of  science  which  crowd  daily 
upon  us  in  relation  to  this  vital  subject,  the  poisoning  of  our 
sources  of  water-supply,  the  breeding  of  infection  in  the  air 
we  breathe,  — all  combine  to  give  the  subject  of  this  paper 
a  deep  and  serious  import,  which  should  command  the  ear- 
nest attention  of  every  intelligent  member  in  a  community. 

We  hope  to  see  the  day  when  what  is  now  an  intolerable 
nuisance,  and  a  source  of  great  disquiet,  this  material  called 
"night-soil,"  may  become  the  means  of  spreading  fertility 
over  our  lands,  and  producing  plenty  and  prosperity  through- 
out our  borders. 

Mr.  Hebsey  of  Hingham.  This  subject  of  fertilizers  is 
one  of  the  most  important  which  can  engage  the  attention 
of  farmers.  We  differ  so  much  in  regard  to  what  we  shall 
do,  that  many  of  us  do  wrong,  and  I  confess  that  I  am  very 
much  in  the  dark  on  important  points.  There  are  some 
things,  however,  that  seem  to  be  self-evident  to  me ;  and  the 
first  is,  that  stable-manure  furnishes  all  the  necessary  mate- 
rial to  keep  our  land  up  in  its  proper  condition.  The  second 
is,  that  our  State  does  not  furnish  a  suflScient  quantity  of 
that  material  to  properly  fertilize  all  the  lands  that  we  desire 
to  cultivate.  Consequently  we  are  driven  in  every  direc- 
tion, and  of  late  we  have  been  driven  in  the  direction  of  the 
concentrated  mercantile  fertilizers.  I  am  very  much  in  the 
dark  in  regard  to  them ;  and  I  think  there  is  great  question 
as  to  whether  we  can  afford  to  use  them  or  not.  I  rise 
for  the  purpose  of  calling  up  this  part  of  the  matter,  and,  if 
we  can  get  any  light  upon  it,  I,  for  one,  should  like  to  have  it. 
I  want  to  know,  first,  whether  we  can  afford  to  use  special 
fertilizers,  and,  secondly,  whether,  if  used  year  after  year, 
they  will  keep  the  land  up.  Now,  the  first  question  is  not 
so  easy  to  answer.  If  we  could  answer  that,  it  would  be  an 
answer  really  to  the  second.  The  second  question,  it  seems 
to  me,  is  one  that  we  can  answer  in  time.  I  do  not  know 
but  that  there  are  individuals  in  this  room  who  can  answer  it 
to-day.  If  there  are,  I  wish  they  would ;  for  I  consider  that 
this  is  a  very  important  question.     If  there  are  any  concen- 
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trated  fertilizers  that  we  can  put  on  our  lands,  year  after 
year,  and  keep  them  up,  there  are  large  quantities  of  land  in 
this  State  which  can  be  cultivated  to  advantage ;  and  it  will 
give  us  a  chance  to  improve  our  agriculture,  and  improve  our 
agricultural  resources.  I  must  confess  that  I  am  rather  scep- 
tical in  regard  to  whether  you  can,  by  putting  sixteen  bushels 
of  a  fertilizer  upon  an  acre,  take  off  fifty  bushels  of  com 
and  two  tons  and  a  half  of  fodder.  I  say,  I  am  rather  scepti- 
cal in  regard  to  it ;  but  I  do  not  wish  to  express  the  opinion 
that  it  cannot  be  done,  because  I  am  aware  that  Nature  is 
able  to  do  many  mysterious  things.  We  frequently  say  that 
water  will  only  run  down  hill ;  and  yet,  when  we  come  to  ex- 
amine the  matter,  we  find  that  it  cannot  run  down  hill  until 
Nature  makes  it  first  go  up.  It  all  has  to  go  up  first,  and  it 
is  done  very  silently.  I  am  not  certain  that  we  cannot  pro- 
duce fifty  bushels  of  com  and  two  tons  and  a  half  of  fodder 
with  sixteen  bushels  of  fertilizer ;  but  it  will  be  a  wonderful 
thing  if  we  can.  There  is  one  thing  which  leads  me  to  think 
this  is  possible.  You  all  know  that  Nature,  when  left  to  her- 
self, is  able  to  fertilize  the  land.  For  example,  we  know 
very  well  that  barren  knolls,  if  left  to  themselves,  will  throw 
up  little  shrubs,  which  will  become  trees  in  the  course  of 
twenty-five  or  thirty  years,  and  furnish  perhaps  more  than 
one  hundred  tons  of  solid  material ;  and  yet,  when  that  ma- 
terial is  taken  away,  the  land  is  left  in  better  condition  than 
it  was  when  the  growth  of  the  wood  first  commenced.  This 
shows  that  Nature  has  the  power  of  replenishing  herself  in 
some  way.  But  whether  this  can  be  carried  out  in  our  annual 
crops,  is  what  I  desire  to  know.  I  am  trying  the  experiment 
myself;  and,  if  I  live  long  enough,  I  shall  know  from  my  own 
experiments  whether  this  can  be  done  or  not.  I  rose  simply 
to  make  this  inquiry,  hoping  that  there  may  be  individuals 
present  who  have  tried  the  experiments. 

Mr.  Philbeick  of  Newton  Centre.  I  have  been  very 
much  interested  in  the  lecture  which  has  just  been  read.  It 
touches  a  point  of  vital  importance  to  every  farmer.  We  all 
of  us  depend  upon  manure.  We  cannot  get  enough  of  it, 
and  we  want  to  know  how  to  obtain  a  supply.  We  have 
been  told,  that,  in  China  and  other  foreign  countries,  they 
utilize  night-soil,  and  do  it  profitably.  I  wish  I  could  say 
that  the  experiments  of  farmers  in  this  neighborhood  have 

24 


Digitized  by 


Google 


186  BOARD  OF  AGRICULTURE. 

proved  that  they  can  do  it  profitably  here.  As  many  of  you 
know,  I  am  a  farmer  myself;  and  I  have  for  the  last  eight 
or  ten  y^ears  used  considerable  night-soil.  I  have  labored 
under  a  great  deal  of  difficulty  in  getting  good  material. 
The  habits  of  our  people  are  very  different  from  those  of 
the  people  of  China,  or  even  of  Paris.  We  use  a  great  deal 
qf  water  here.  They  do  not  consider  it  necessary  to  wash 
their  faces  every  morning.  In  China  they  get  along  with 
very  little  water.  Our  people  use  a  great  deal  of  water ;  and 
where  does  it  go  ?  They  have  pipes  leading  from  their  wash- 
bowls and  bath-tubs  and  the  kitchen-sink ;  and  this  water  all 
empties  itself  into  the  cesspool,  and  there  it  is  mixed  with 
the  washings  of  the  water-closet.  Consequently,  instead  of 
getting  what  the  lecturer  has  told  us  in  night-soil,  we  get  a 
certain  quantity  of  night-soil  and  a  certain  quantity  of  urine 
mingled  with  an  uncertain  quantity  of  water ;  and  we  have 
to  pay  for  the  water,  which  we  do  not  want.  There  is  one 
of  the  great  difficulties.  We  have  so  much  water  mixed 
with  it,  and  there  is  so  much  labor  involved  in  the  applica- 
tion of  night-soil,  that  it  does  not  pay,  unless  we  can  have  a 
very  good  article,  and  mix  it  with  absorbents  that  do  not  cost 
any  thing.  We  haul  a  great  deal  of  horse-manure  from  the 
stables,  which  in  summer  time  is  very  dry,  and  mix  the 
night-soil  with  that,  and  find  our  account  in  it.  But  we  do 
not  find  any  profit  in  night«oil  as  we  get  it.  If  the  habits 
of  our  people  could  be  so  changed  that  they  could  do  with- 
out water,  we  might  be  able  to  use  night-soil  with  profit ;  or 
if  they  would  keep  the  water  they  use  separate  from  the 
products  of  their  water-closets,  so  that  the  night-soQ  would 
be  a  pure  article,  it  might  pay  us  to  use  it :  but  we  all  know 
that  the  tendency  is  to  use  more  and  more  water.  All  our 
towns  and  cities  are  increasing  their  water-supplies.  It  comes 
into  the  house  of  every  man  who  can  afford  it,  and  into  the 
houses  of  a  great  many  who  cannot  afford  it ;  and,  after  they 
have  used  it,  the  water  must  go  somewhere.  They  do  not 
not  take  pains  to  keep  it  from  the  water-closet. 
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come  verj  troublesome.  The  city  flats  are  exposed  to  the 
sun  at  low  tide ;  and  they  are  a  great  nuisance,  owing  to  the 
deposits  of  the  'sewers  upon  them ;  and  the  city  has  been 
obliged  to  provide  another  drain,  which  is  to  carry  all  the 
collected  sewage  of  Boston  down  to  Moon  Island,  six  miles 
below  the  wharves,  at  the  south  side  of  the  harbor,  where  it 
is  to  be  discharged  into  deep  water,  at  great  expense.  It 
wiU  be  years  before  this  new  system  can  be  fully  carried  out ; 
but,  when  it  is,  there  will  be  no  trouble.  This  may  seem  an 
enormous  waste,  and  undoubtedly  it  is ;  but  the  question  is, 
whether,  with  the  habits  of  our  people,  we  can  do  any  better. 
Can  we  devise  any  plan  by  which  this  waste  can  be  avoided  ? 
The  engineers  who  have  had  this  matter  in  charge  do  not 
think  it  can  be  done.  They  do  not  think  we  can  produce 
such  a  change  in  the  habits  of  our  people,  that  this  refuse 
matter  can  be  made  available,  and  put  into  practicable  shape. 
There  is  a  great  deal  of  valuable  material  in  our  sewers ;  but 
it  is  so  diluted  with  water,  that  the  expense  of  moving  it  to 
the  country  to  use  it  for  the  purpose  of  irrigation  would  be 
very  large,  and  it  is  thought  that  that  plan  would  not  be 
practicable.  A  commission  was  recently  appointed  in  Boston 
to  investigate  this  subject,  consisting  of  two  engineers,  both 
very  able  men ;  and  they  went  into  the  matter  very  deeply, 
and  took  pains  to  investigate  the  disposition  that  is  made  of 
sewage  in  England,  France,  Belgium,  and  other  countries. 
They  found,  that,  in  a  large  majority  of  cases  where  irriga- 
tion with  sewage  had  been  attempted,  it  was  not  profitable ; 
that  the  money  expended  did  not  reap  any  interest ;  that  the 
farms  were  improved,  but  they  were  improved  at  an  expense 
that  was  not  warranted  by  the  result.  There  are  some 
exceptions  to  this,  however,  as  was  mentioned  in  the  lecture. 
The  neighborhood  of  Edinburgh  has  been  benefited  in  a 
money  point  of  view ;  but  the  effect  there  is  bad.  There  are 
one  or  two  cases  where  the  land  is  so  situated  as  to  receive 
the  contents  of  the  cesspools  without  pumping,  so  that  the 
expense  of  raising  this  vast  bulk  of  water  is  not  required ; 
and,  in  these  cases,  the  use  of  this  material  for  irrigation  has 
proved  profitable.  The  only  practicable  way  of  getting  at 
the  trouble  seems  to  be  to  carry  the  sewage  out  a  sufficient 
distance  by  a  pipe,  where  it  will  not  be  any  great  trouble. 
The  matter  of  the  use  of  artificial  fertilizers  has  been 
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alluded  to.  I  have  a  few  words  to  say  upon  that.  I  colti- 
vate  a  few  acres  of  meadow-land,  where  I  raise  early  pota- 
toes for  the  market.  I  try  to  get  them  early ;  and  I  have 
found  them  a  very  profitable  crop.  I  have  tried  fertilizers 
on  that  drained  meadow,  which  is  rather  peaty,  with  very 
great  success.  Three  years  ago  I  manured  the  land  with 
horse-manure,  ten  or  twelve  cords  to  the  acre ;  and  I  got 
a  very  good  crop  of  potatoes,  I  should  think  two  hundred 
and  fifty  or  three  hundred  bushels  to  the  acre ;  but,  before  I 
could  dig  them,  the  rot  struck  them,  so  that  I  did  not  dig 
them  all. 

I  planted  the  same  land  the  next  year  with  potatoes  again, 
and  there  was  fertility  enough  in  the  land  to  carry  the  crop 
without  any  additional  manure.  I  think  we  dug  about  two 
hundred  and  fifty  bushels  to  the  acre  without  any  manure 
applied.  That  was  last  year.  This  year  I  planted  the  same 
land  again  with  potatoes.  I  did  not  dare  to  trust  it  without 
any  manure ;  and,  as  I  was  short  of  horse-manure,  I  applied 
the  Stockbridge  Fertilizer  by  spreading  it  on  the  land,  and 
harrowing  it  in ;  and  I  got  very  nearly  as  good  a  crop  as  I 
did  last  year,  and  a  very  good  quality  of  potatoes.  My  pota- 
toes came  off  so  early,  that  I  concluded  to  plant  cabbages. 
I  got  the  potatoes  off  about  the  15th  of  July,  and  immedi- 
ately bought  the  Stockbridge  Fertilizer  for  Cabbage  for  one 
acre ;  and  on  that  land  I  set  late  cabbages.  I  thought  I  was 
going  to  have  a  pretty  good  crop  of  cabbage ;  but  — for  some 
reason  which  I  cannot  explain,  but  which  I  hope  will  be  ex- 
plained by  some  scientific  man  —  the  well-known  disease, 
club-foot,  struck  the  field,  and  I  had  no  cabbages  fit  to  carry 
to  market.  I  did  not  attribute  it  to  the  fertilizer,  for  I  think 
it  is  a  good  thing  ;  and  I  shall  apply  it  again. 

Mr.  Murray  of  Waltham.  About  the  year  1886  or  1887 
a  company  was  formed  for  the  purpose  of  converting  the 
sewage  of  New  York  into  poudrette.  I  read  the  circulars 
that  they  sent  out  all  over  the  country ;  and,  according  to 
their  statements,  the  results  from  the  use  of  this  poudrette 
were  perfectly  enormous.  I  was  fool  enough  to  believe  all 
I  read ;  and  I  sent  to  the  company,  and  bought  a  hundred 
barrels.  It  was  brought  to  Boston  in  a  packet-ship ;  and  I 
sent  teams  in  to  bring  it  out  to  Waltham.  I  tried  that  pou- 
drette upon  various  crops,  both  of  the  farm  and  garden,  and 
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watched  the  result  carefully,  I  am  sorry  to  say,  I  put  noth- 
ing but  sand  on  the  land :  it  was  perfectly  useless  in  every 
sense  of  the  word.  I  compared  it  with  the  night-soil  that  I 
bought  from  the  man  who  cleans  the  vaults  in  Boston  ;  and 
I  tried  it  as  a  top-dressing  on  grass  and  with  hoed  crops.  I 
had  three  barrels  left  over ;  and,  when  the  spring  of  the  fol- 
lowing year  came,  I  told  the  men  to  haul  it  out,  and  throw 
it  anywhere  to  get  it  out  of  the  way :  it  was  perfectly  use- 
less. They  rolled  the  barrels  out ;  and  I  told  them  to  knock 
their  heads  in,  and  put  the  material  anywhere  in  the  road. 
Afterwards  I  wrote  a  short  article  for  "  The  Ploughman,"  and 
condemned  the  poudrette  in  such  a  way,  that  it  set  every- 
body laughing.  The  article  got  into  the  hands  of  the  manu- 
facturers in  New  York;  and  they  threatened  to  sue  me. 
Well,  I  didn't  like  to  be  sued :  so  I  took  the  letter  in  to  my 
friend  Charles  A.  Welch,  of  the  fiim  of  Sohier  and  Welch. 
Mr.  Welch  read  the  letter,  laughed,  and  said,  "  Keep  your- 
self perfectly  easy :  they  will  never  trouble  you ;  they  are 
trying  to  frighten  you."  Well,  as  Mr.  Welch  said,  they 
never  did  trouble  me ;  and  I  have  continued  to  advise  every- 
body to  let  it  alone  as  a  thing  of  no  value  whatever. 

But  I  have  used  the  common  night-soil  brought  from  the 
city,  which  I  have  prepared  with  great  care.  I  have  in- 
variably mixed  it  with  either  loam  or  muck,  well  pulverized, 
and  exposed  to  the  atmosphere  for  one  or  two  years  before  I 
used  it  as  an  absorbent  for  night-soil.  I  prepared  a  basin 
for  the  night-soil,  and  threw  this  in,  and  threw  a  good  coat- 
ing of  plaster  over  it ;  then  I  turned  it  over  twice  before  I 
tried  its  temperature.  I  usually  put  stakes  into  the  pile  in 
various  places  to  find  when  it  was  fermented  ;  and  whenever 
I  found,  by  placing  a  thermometer  in  the  pile,  that  the 
temperature  rose  over  seventy-five  degrees,  Fahrenheit,  I 
immediately  spread  out  the  pile,  and  added  more  of  the  raw 
material,  such  as  muck  and  peat,  to  prevent  the  escape  of 
the  gases.  At  the  same  time,  I  always  threw  quite  a  large 
quantity  of  plaster  over  the  pile  to  prevent  any  escape  of 
the  ammonia.  I  have  had  great  success  in  using  night-soil 
prepared  in  that  way  upon  various  crops ;  and  I  deem  it  one 
of  the  most  valuable  manures  we  have :  but  I  do  not  ap- 
prove of  using  it  in  a  raw  state  ;  I  want  to  have  it  always 
carefully  fermented  before  I  use  it. 
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Now,  since  I  am  a  mere  village  farmer,  with  a  small  place 
on  the  banks  of  Charles  River,  my  vault  is  constructed  with 
great  care,  so  that  not  a  drop  of  the  liquid  can  escape. 
There  is  an  eight-inch  brick  wall  laid  in  cement ;  and  the 
bottom  of  the  vault  is  plastered  with  cement.  That  was 
done  in  1859 ;  and,  when  I  had  the  vault  cleaned  out  this  fall, 
it  was  just  as  perfect  as  when  it  was  first  made.  Every  drop 
of  urine  from  the  chambers  is  carefully  saved ;  and  I  always 
tell  my  family  to  be  very  careful  with  the  wash-basins,  so 
that  a  large  quantity  of  water  is  not  put  down  into  the 
vault.  I  have  a  small  pile  of  about  a  cord  that  I  prepared 
this  year:  it  has  been  well  fermented.  I  buy  one  or  two 
loads  of  muck ;  I  save  all  my  leaves  around  the  trees ;  and  I 
add  about  a  cart-load  of  fine  decomposed  leaf-mould  that  I 
mixed  with  the  contents  of  my  vault  this  season.  I  pro- 
nounce it  the  most  valuable  manure  that  a  farmer  can  use, 
if  he  takes  a  little  time  and  trouble  with  it;  but  do  not  go 
to  the  poudrette  man,  unless  you  want  to  throw  your  money 
away. 

Professor  STOCKBRrooE  of  Amherst.  I  attended  this 
meeting  for  the  sake  of  hearing  the  essay  which  has  been 
read.  The  subject  which  has  been  brought  before  you,  I 
deem  to  be  one  of  the  most  important  that  can  be  presented 
to  the  farmers  of  the  older  States  of  the  Union.  But  I  be- 
lieve, that,  in  relation  to  it,  the  work  being  done  to-day  is 
only  preparatory.  You  may  talk  poudrette,  you  may  talk 
night-soil,  you  may  talk  compost ;  but,  after  all,  it  is  going  to 
amount  to  nothing,  in  my  judgment,  for  many  years  to  come. 
We  only  want  to-day  to  be  thoroughly  instructed  upon  the 
subject  of  utilizing  this  material;  and,  when  the  necessity 
comes  upon  us,  we  shall  know  exactly  what  to  do  with  it, 
and  so  utilize  and  save  it  all. 

Now,  as  a  matter  of  necessity  with  me,  the  subject  of 
ni&rht-soil  is  always  considered  at  considerable  lencrth  in  the 
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deport  from  them  their  choicest  elements  of  fertility  in  the 
form  of  food,  and  then  send  those  elements  down  our  sewers 
into  the  sea.  We  never  can  keep  our  farms  up  in  the  future, 
unless  we  contrive  some  way  to  utilize  this  material.  We 
cannot  utilize  it,  in  my  judgment,  by  the  systems  of  sewerage 
which  have  been  adopted  in  all  our  large  cities.  The  gentle- 
man who  spoke  upon  that  topic  has  the  bull  squarely  by  the 
horns.  We  mix  two  hundred,  three  hundred,  or  five  hun- 
dred parts  of  water  with  one  part  of  this  choice  material ; 
and  we  cannot  afford  to  take  all  that  water,  and  transport  it 
back  to  our  farms.  Therefore  we  have  got  to  go  straight 
down  to  the  very  foundation-stone  of  this  matter.  If  we 
«ver  do  utilize  this  material,  as  we  shall  in  the  future,  we 
have  got  to  change  radically  our  system  of  sewerage.  This 
material  has  got  to  be  treated  in  our  cities  precisely  as  the 
other  garbage  is  treated.  If  you  can  control  one  thing,  you 
can  the  other.  Night-soil  is  not  the  only  nuisance  in  our 
cities,  because  every  thing  else  gathers  there  that  breeds 
pestilence,  fevers,  and  plague.  The  city  authorities  contrive 
to  abate  that  nuisance.  How  do  they  do  it  ?  They  compel 
every  man  to  keep  a  barrel  or  other  receptacle  for  this  gar- 
bage, and  they  send  their  teams  around  every  day  to  cart  it 
Away.  It  seems  to  me  that  what  we  want  is  to  change  the 
system  of  sewerage ;  turn  the  water  used  for  washing  where  it 
should  go,  into  the  sewer ;  and  then  the  night-soil  should  be 
deodorized,  either  by  chemical  compounds  or  dry  earth. 
Then  it  becomes  inoffensive,  and  it  can  be  thrown  into  the 
garbage  barrels,  and  be  carried  into  the  country,  and  utilized. 
That  is  my  view  about  it.  Of  course  I  know  nothing 
about  it,  —  it  is  all  theory ;  but  I  see  no  other  way  by  which 
we  can  utilize  this  material  in  the  cities.  But  in  the  coun- 
try, among  the  farmers  of  the  country,  any  man  who  allows 
this  material  to  go  to  waste  to  breed  fever  in  his  family 
-or  his  neighborhood  ought  to  be  indicted  by  the  grand  jury. 
There  is  no  reason  under  the  sxm  why  farmers  should  not 
save  all  this  material  in  such  a  way  that  it  should  be  inoffen- 
sive ;  but  in  the  cities  some  other  means  must  be  adopted. 
Now,  I  must  say  another  word,  for  the  sake  of  calling  out 
Dr.  Goessmann,  or  some  other  man  who  knows  his  P's  and 
•Q's  about  this  matter.  Professor  Atwater  of  Middletown 
told  me  that  night-soil  which  had  been  saved  in  earth-closets 
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did  not  contain  any  fertilizing  material  whatever.  He  said 
you  might  use  the  dry  earth  over  a  dozen  times  in  one  of 
those  earth-closets,  taking  it  out,  drying  it,  and  putting  it 
back ;  and  the  chemical  analysis  made  by  him  in  his  own 
laboratory  showed  that  it  did  not  contain  one  single  particle 
of  fertilizing  matter.  I  told  him  I  did  not  know  but  he  was 
right ;  but,  if  he  was,  it  seemed  to  me  that  I  was  a  fool.  I  da 
not  believe  it ;  fo^  if  decomposition  had  taken  place,  and  all 
the  nitrogen  was  lost  by  the  decomposition,  where  were  the 
phosphoric  acid  and  potash  in  which  this  material  is  extreme- 
ly rich  ?  Are  they  not  there  ?  Dr.  Goessmann  knows  about 
this.  I  do  not  know  that  he  has  ever  had  an  opportunity  to 
analyze  any  material  taken  from  one  of  these  earth-closets 
after  it  had  been  used  over  and  over  again ;  but  I  would  like 
to  know,  from  his  stand-point  as  a  scientific  chemist,  if  such 
a  thing  is  possible.  If  this  is  so,  let  it  run  into  the  sea ;  for 
there  is  no  fertilizing  material  in  it.  It  seems  to  me  incredi- 
ble ;  but  yet  some  wonderful  things  take  place  in  these  mod- 
em days. 

Professor  Goessmann.  I  believe  that  Professor  Atwa- 
ter's  statement  is  rather  too  sweeping.  The  changes  which 
take  place  in  nitrogenous  matters  are  carefully  studied  by  most 
chemists  engaged  in  agricultural  chemistry.  We  know  that 
nitrogenous  matters  decompose  in  two  directions.  Under 
the  influence  of  either  mineral  constituents,  or  the  free  access 
of  air,  it  becomes  nitric  acid ;  but  under  the  exclusion  of  air, 
or  the  limited  exclusion  of  air  and  the  exclusion  of  mineral 
matter,  it  forms  ammonia,  and  the  ammonia  itself,  in  the 
course  of  time,  will  change  into  nitric  acid.  Nitric  acid  is  a 
substance  which  behaves  quite  differently  from  ammonia,  so 
far  as  its  relation  to  the  soil  is  concerned.  Ammonia  is 
readily  retained  in  the  surface-portion  of  the  soil,  and  the 
absorptive  qualities  of  the  soil  are  strong  in  that  direction ; 
but  nitric  acid  passes  on:  therefore  a  waste  of  nitrogen 
might  take  place  by  passing  into  the  lower  portion  of  these  de- 
posits. This  may  explain,  to  some  extent,  the  small  amount 
of  nitrogen  in  the  surface-portion  of  this  mass.     So  far  as  the 
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to  know  how  to  apply  them  to  the  best  advantage.  I  would 
advise  the  exposure  of  night-soil  to  the  air,  mixed  with  min- 
eral matter.  I  would  apply  it  to  the  surface  as  a  top-dress- 
ing, depending  upon  the  moisture  of  the  atmosphere  to  carry 
it  speedily  down.  I  would  incorporate  it  with  the  soil,  and 
give  it  time  to  decompose,  and  change  its  peculiar  features, 
because,  in  the  form  of  ammonia,  it  will  be  latent,  and  there- 
fore cannot  reach  most  of  the  agricultural  crops  which  grow 
on  the  surface-portion  of  the  land.  Of  course,  non-fermented 
night-soil  I  would  apply  only  in  the  case  of  very  porous 
soil,  which  would  allow  the, nitrogen  time  to  gradually  de- 
compose, which  is  essential  for  its  action.  Plants  do  not  live 
on  the  nitrogenous  substances  as  they  are  in  night-soil,  but 
upon  the  final  products  of  decomposition ;  that  is,  ammonia 
and  nitric  acid. 

Mr.  Stockwell  of  Sutton.  This  subject  of  fertilizers  is 
a  vital  one  to  the  farmers  of  Massachusetts ;  and  the  subject 
which  comes  most  prominently  before  the  farmers  to-day  is 
the  fertilizers  prepared  under  the  formulas  of  Professor 
Stockbridge,  because  his  name  is  attached  to  them,  and  we 
suppose  he  keeps  careful  watch  to  see  that  no  imposition  is 
practised  upon  the  farmers.  The  farmers  of  our  vicinity 
used  these  fertilizers  to  a  large  extent  last  year.  They  were 
satisfied  with  the  results,  and  more  than  satisfied:  they 
thought  they  had  got  hold  of  the  right  thing.  And  the  re- 
sults from  the  town  coming  before  the  Club,  they  have  used 
a  great  deal  more  of  these  same  fertilizers  this  present  year ; 
but,  I  am  sorry  to  say,  without  satisfactory  results.  We  do 
not  know  what  to  attribute  it  to ;  but  there  seems  to  be  some- 
thing significant  in  the  fact  that  this  is  the  universal  result. 
With  the  exception  of  one  of  the  formulas,  which  is  applied 
as  a  top-dressing  to  grass-lands,  which  is  prepared  by  Mr. 
Bowker,  and  has  given  satisfactory  results,  all  the  formulas 
have  proved  imsuccessful.  We  naturally  look  to  find  what 
we  should  expect  from  the  fertilizers,  and  what  guaranties 
we  have  that  they  are  prepared  properly,  and  that  we  have 
our  money's  worth.     In  looking  at  Mr.  Rowker's  circular  we 
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purposes,  but  always  from  crude  materials,  like  ammonia 
salts,  muriate  of  potash,  dissolved  bone,  &c.,  yarying  in 
strength;  and  hence,  to  furnish  the  number  of  pounds  of 
plant-food  called  for  in  the  formulas,  the  gross  weight  of  the 
crude  material  used  must  yary  in  its  strength.  For  example, 
the  potash  which  we  use  sometimes  tests  eighty  per  cent  in 
strength,  then  again  forty  per  cent,  requiring,  accordingly, 
twice  as  much  in  the  latter  case  as  in  the  former  to  fur- 
nish a  given  amount  of  actual  potash."  Then  the  amount  of 
fertilizers  that  we  buy  is  no  guaranty. 

^  The  materials  which  we  use  vary  in  color :  therefore  the 
compounded  manures  will  vary.  Then  we  are  sometimes 
obliged  to  substitute  a  white  substance,  like  ammonia-salts,  to 
furnish  nitrogen  for  a  dark  red  one,  like  dried  blood.  So 
much  for  color."    No  guaranty  there. 

"WHAT   WE  GUABANTBB. 

"  We  guarantee  to  furnish,  as  the  tags  show  accompanying 
each  package,  the  amount  of  plant-food  caUed  for  in  Profes- 
sor Stockbridge's  Formulas,  in  the  right  form  for  each  crop ; 
and  here  ends  our  responsibility.  We  do  not  guarantee  that 
they  will  produce  such  and  such  results ;  for  we  cannot  regu- 
late the  weather,  or  cultivation,  nor  guarantee  against  insect 
pests,  or  poor  seed.  These  take  an  important  part:  however, 
under  average  conditions,  the  Stockbridge  Manures  will  pro- 
duce most  satisfactory  results." 

No  guaranty  there.  Then,  under  the  heading  "Protec- 
tion to  Farmers,"  we  find  this:  — 

"  In  using  these  manures  it  is  absolutely  essential  that  the 
right  ingredients  are  obtained,  properly  and  honestly  com- 
pounded ;  or  else  failure  may  attend  their  use.  As  a  neces- 
sary measure  of  protection,  and  that  the  farmers  may  be 
enabled  to  obtain  these  manures  compounded  in  the  right 
proportions,  or  the  substances  in  proper  form  and  purity,  for 
home  mixing.  Professor  Stockbridge  has  authorized  its  cu  the 
only  parties  in  the  country  to  furnish  them  under  his  patent^ 
which  he  has  obtained  for  his  own  protection  and  the  protec- 
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We  find  a  yery  slight  guaranty  there. 

**OUB  PBINCEPLB. 

"  We  state  what  we  sell,  and  sell  what  we  state.  A  guar- 
anteed analysis  accompanies  each  package." 

I  came  hastily  from  home,  and  am  not  prepared,  as  I  should 
have  been,  with  statistics  from  our  farmers,  or  statements 
from  them,  showing  the  results  which  have  disappointed 
them.  But,  going  into  an  agricultural  store  here  in  your 
town,  I  inquired  if  I  could  find  one  of  those  litt|e  tags  with 
the  analysis  of  the  manure.  "  Certainly; "  and  they  handed 
me  a  quantity  of  them.  They  had,  I  should  think,  a  four- 
quart  dish  full  of  them.  I  presume  they  use  them  properly : 
I  have  no  reason  to  doubt  it.  But  still  it  seemed  to  me  a 
strange  idea,  that  these  tags  should  be  spread  broadcast 
through  New  England,  to  be  tacked  on  to  any  thing  that  a 
dishonest  man  might  apply  them  to. 

Now,  as  to  the  analysis,  —  "  five  to  eight  per  cent  of  nitro- 
gen." That  is  a  large  lee-way.  "  Six  to  eight  per  cent  of 
potash."  That  is  rather  a  large  lee-way.  "  Two  to  four  per 
cent  soluble  phosphoric  acid."  A  large  lee-way  (fifty  per 
cent)  there.  Where  is  the  farmer  guaranteed  ?  Now,  I  wish 
to  ask  the  gentleman  who  compounds  these  fertilizers  —  Mr. 
Bowker  or  Professor  Stockbridge  —  if  he  claims  or  believes 
that  this  complies  with  the  law  of  Massachusetts.  I  intended 
to  have  brought  in  the  law,  and  to  have  read  it  to  you ;  but 
you  all  know  it,  and  especially  the  gentlemen  interested.  I 
wish  to  ask,  if,  upon  a  fair  interpretation  of  the  law,  this 
statement  complies  with  it,  or  comes  anywhere  near  it.  I 
believe  that  question  can  be  answered  in  but  one  way. 

I  will  give  one  fact  which  came  under  my  own  observation. 
A  wealthy  man  who  farms  a  little,  for  the  amusement  of  it, 
bought  the  fertilizer  for  potatoes,  and  sowed  it  on  a  quarter 
of  an  acre  broadcast,  as  it  was  to  be  sown.  The  potato-beetle 
frightened  him ;  and  he  planted  one  half  of  it  to  com,  and 
the  other  half  to  potatoes.  The  fertilizer  for  potatoes  gave 
him  a  very  excellent  crop  of  com.  I  do  not  think  that 
any  of  our  corn-crops  raised  on  the  fertilizer  prepared  for 
com  equalled,  or  exceeded  at  any  rate,  the  crop  raised  on 
this  piece  of  land  manured  with  the  potato-fertilizer  as  put 
up  by  Mr.  Bowker.     The  potatoes  were  small,  and  few  in 
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the  hill,  and  did  not  pay  for  the  cultivation.  It  was  not 
owing  to  carelessness.  They  were  not  planted  so  late  as  to 
be  worthless ;  and  the  land  was  properly  prepared.  No  weeds 
were  allowed;  no  bugs  were  allowed:  every  thing  was  in 
tip-top  shape.  This  same  gentleman  had  a  piece  of  worn-out 
garden  ground,  upon  which  he  used  some  of  Bradley's  Fertil- 
izer, and  there  he  raised  Ikrge  and  fine  potatoes.  Now,  there 
was  something  wrong  about  the  putting  up  of  that  Stock- 
bridge  Fertilizer. 

I  want  to  say  here  in  explanation,  at  once,  that,  from  the 
results  of  last  year,  we  have  perfect  faith  in  Professor  Stock- 
bridge.  Those  results  were  sufficient  evidence  that  he  has 
got  hold  of  the  right  thing  for  the  farmers  of  Massachusetts. 
We  only  want  to  be  sure  that  we  have  that,  and  we  do  not 
feel  sure.  Another  reason  that  leads  us  to  doubt  is  this :  we 
had  a  yery  valuable  fertilizer  in  the  Brighton  Fertilizer,  which 
we  could  buy  for  thirty-five  dollars  a  ton ;  and  its  value  by 
analysis,  I  think,  was  fifty-nine  dollars  per  ton.  Mr.  Bowker 
bought  up  that  fertilizer,  and  manufactures  Professor  Stock- 
bridge's  Fertilizer  right  there  ;  and,  if  the  farmers  want  that 
fertilizer,  they  have  got  to  pay  forty-five  dollars  a  ton.  Was 
that  done  in  the  interests  of  the  agriculture  of  Massachu- 
setts? It  seems  to  me  not.  I  hope  this  question  will  be 
answered,  —  whether  this  analysis  fills  the  law  of  Massachu- 
setts,—  and  the  other  question  which  I  have  just  asked. 

Mr.  Hutchinson  of  Sutton.  The  farmers  of  Sutton 
bought,  I  think,  this  present  season,  something  over  a  thou- 
sand dollars'  worth  of  Professor  Stockbridge's  Fertilizers; 
and,  gentlemen,  it  is  no  small  item  for  our  smaller  agricul- 
tural towns  to  pay  out  money  like  that,  unless  they  get  it 
returned.  My  friend  Stockwell  knows  more  about  this  sub- 
ject, perhaps,  than  I  do.  Our  Farmers'  Club  was  to  have 
met  last  evening,  and  this  was  to  have  been  the  subject  of 
reports  from  the  farmers,  in  regard  to  the  use  of  the  manures. 
I  have  not  heard  the  results  so  fully  as  he  has.  I  can  say  for 
myself,  that  I  used  three  different  formulas  on  a  small  scale 
for  my  own  satisfaction  and  my  neighbors'.  The  result  of  top- 
dressing  was  such  that  I  shall  continue  it,  I  think.  On  strong 
grass-land  it  was  very  good  indeed,  where  it  was  applied 
according  to  the  directions.  The  success  on  com  was  only 
medium.     I  seeded  down  a  piece  with  the  formula  this  fall, 
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which  looks  well  now.  I  shall  have  to  report,  of  course,  in 
regard  to  that  another  year. 

But,  sir,  as  has  been  said,  this  is  a  most  important  matter, 
and  one  which  affects  all  of  us.  We  must  have  something  to 
enrich  our  land  with,  or  else  we  have  got  to  go  by  the  board. 
The  question  has  been  up  the  last  year  or  two,  whether  farming 
is  profitable.  I  believe  it  is  profitable  if  it  is  managed  right. 
It  is  the  most  pleasant  occupation  in  which  men  engage,  and 
affords  the  surest  means  of  livelihood  ;  and  we  want  to  have  it 
stand  on  the  same  basis  with  other  business.  No  man  thinks 
of  going  to  farming  to  make  money,  as  times  have  been  for 
years  back.  I  say,  we  must  have  something  to  enrich  our 
land.  Now,  as  I  have  understood  from  the  professor  here, 
there  was  a  guaranty  from  Mr.  Bowker  in  regard  to  this 
manure,  that  it  should  be  up  to  such  a  standard  ;  and  what 
we  want  to  know  is,  whether,  when  this  manure  is  put  upon 
the  market,  it  is  what  he  has  pledged  himself  to  give  us. 
We  have  faith  in  this  manure.  We  hope  it  is  something  that 
is  going  to  benefit  Massachusetts ;  but  we  want  to  be  sure 
that  we  get  the  pure  thing. 

Mr.  Slade  of  Somerset.  I  did  not  intend  to  say  any  thing 
at  this  meeting,  but  came  expressly  to  listen  to  what  might 
be  said  by  others.  I  will  acknowledge  that  I  am  a  little 
selfish  in  rising  to  ask  a  question  which  does  not  seem  to  be 
folly  solved,  and  that  is  in  relation  to  night-soil.  A  great 
many  years  ago,  I  used  quite  a  quantity  of  it  in  a  crude 
state ;  and  the  result  was  such  as  to  discourage  me  from  ever 
using  any  more  in  that  condition.  A  few  years  afterwards, 
a  manufacturing  company  in  our  place  offered  me  quite  a 
quantity,  which  I  refused  to  take.  But  they  told  me  that  it 
was  deodorized,  that  it  was  composted  with  lime,  and  they 
would  give  it  to  me  if  I  would  remove  it.  I  went  and  looked 
at  it,  and  found  it  could  be  done  very  easQy.  It  had  been 
accumulating  there  I  think  for  four  years;  and  they  had 
taken  the  precaution  to  throw  in  lime,  perhaps  every  day  or 
every  week,  so  that  it  could  be  removed  without  any  diflS- 
culty  at  all.  My  man  went  and  examined  it,  and  said,  ^^  Yes, 
by  all  means  take  it."  He  took  the  team,  and  drew  it  home. 
I  think  he  had  twenty-two  ox-cart  loads.  There  were  some 
hundred  and  fifty  men  there  at  the  works,  and  this  was 
in  a  good  state.     He  carted  it  home,  as  I  say,  and  put  it  in  a 
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heap  by  itself.  In  the  month  of  October  it  was  covered  up 
nicely  with  sods ;  and  the  next  spring  I  put  it  on  a  piece  of 
com.  The  com  came  up  very  nicely,  and  looked  very  well 
until  about  the  middle  of  June ;  and  at  that  time  the  virtue 
of  the  fertilizer  was  all  gone.  The  corn-crop  was  nothing. 
I  do  honestly  believe  that  that  corn-crop  was  not  as  good  aa 
it  would  have  been  if  it  had  been  planted  without  any 
fertilizer  whatever.  When  Professor  Atwater  was  quoted, 
that  experience  came  into  my  mind  very  strongly.  I  have 
had  an  offer  of  the  same  material  since,  and  can  have  it  to- 
day, if  I  would  take  it  and  cart  it  home ;  but  I  do  not  think 
it  would  pay  for  carting.  There  is  a  reason  for  that,  un- 
doubtedly ;  and  I  should  like  to  have  it  explained. 

While  I  have  the  floor,  I  will  say  a  word  or  two  in  regard 
to  the  Stockbridge  Fertilizers.  I  have  used  them  somewhat 
myself;  but  I  have  attributed  the  result  —  that  is,  where 
they  were  not  successful  —  to  my  own  fault,  or  a  difference 
in  sou.  A  neighbor  of  mine  used  some  on  corn  this  last 
year,  and  harvested  seventy-five  or  eighty  bushels  to  the 
acre,  without  any  other  manure.  Other  farmers  have  used 
it  without  satisfactory  results.  I  used  some  myself  on  grass, 
and  I  do  not  think  it  was  worth  a  quarter  of  a  cent  a 
pound.  A  neighbor  purchased  a  little  for  grass,  and  a  little 
to  put  on  to  asparagus.  His  hired  man,  in  his  ignorance, ' 
made  the  mistake  of  putting  the  dressing  for  grass  on  the 
asparagus;  and  the  other  he  put  on  the  grass-land.  The 
grass  fertilizer  that  was  put  on  the  asparagus  produced  an 
excellent  crop :  the  «other  was  apparently  worthless.  I  had 
a  piece  of  clover  which  grew  after  rye,  —  a  piece  that  had  not 
been  manured  for  two  years,  —  and  my  intention  was  to  turn 
the  clover  in,  and  put  in  the  Stockbridge  formula,  and  raise 
a  premium  crop  of  corn.  The  clover  was  ploughed  in  about 
eight  inches  deep ;  and  I  thought  I  would  harrow  it  over 
before  I  sowed  the  fertilizer,  and  then  harrow  that  in ;  but, 
upon  examining  it,  I  found  that  a  Share's  harrow  had  no 
effect  upon  it  at  all.  The  surface  was  a  complete  mass  of 
clover-roots;  and  so  I  managed  to  furrow  it  out  a  little, 
and  planted  it  to  corn,  thinking  perhaps  I  would  apply  the 
fertilizer  in  June.  The  com  came  up,  and  looked  very  well, 
and,  when  it  was  time  to  apply  the  fertilizer,  I  was  very 
busy  about  something  else,  and,  as  the  com  looked  as  well  aa 
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my  neighbor's  corn,  I  finally  concluded  I  would  not  apply  any 
fertilizer  at  all,  and  did  not.  I  had  an  enormous  growth  of 
stalks;  and  I  harvested  a  hundred  and  eighty-two  honest 
bushel-baskets  full  of  ears.  I  could  not  help  thinking  if  I 
had  only  applied  the  Stockbridge  Fertilizer,  or  some  other 
fertUicer,  to  that  field,  what  an  excellent  testimonial  I  could 
have  furnished  for  another  year,  and  I  was  almost  sorry  I 
had  not  done  it.  But,  nevertheless,  I  do  honestly  believe 
that  we  are  on  the  right  track  in  regard  to  fertilizers ;  still 
I  have  not  had  such  results  from  them  as  I  think  I  am 
entitled  to.  I  used  the  formula  for  corn  year  before  last ; 
but  the  season  was  so  dry,  of  course  I  could  not  tell  any 
thing  about  it.  This  year  I  used  another  formula  on  the 
same  piece,  and  of  course  I  got  more  corn,  because  the 
season  was  a  better  season ;  but  still  I  did  not  get  any  thing 
like  what  was  predicted  by  Mr.  Bowker.  Perhaps,  however, 
the  fault  was  mine. 

I  would  like  to  have  this  matter  settled  in  regard  to  night- 
soil,  because  I  am  very  much  interested. 

Mr.  MuBEAY.  Will  the  gentleman  please  state  whether 
the  night-soil  had  any  ferment  ? 

Mr.  Sladb.  Not  a  particle.  This  is  an  important  matter 
to  me,  because  I  am  carting  my  manure  from  Fall  River,  a 
'  distance  of  five  miles ;  and  am  paying  five  dollars  a  cord  for . 
it.  If  I  can  have  manure  given  to  me,  within  two  hundred 
rods  of  my  farm,  that  is  worth  any  thing,  I  want  to  know 
it. 

Mr.  Capbn  of  Boston.  The  farmers  of  Massachusetts  are 
practical  men.  They  are  not  men  to  have  wool  pulled  over 
their  eyes.  They  are  men  who  know  that  dung  is  dung  the 
world  over,  as  long  as  it  holds  its  qualities.  I  will  bet  every 
time  that  the  Stockbridge  Fertilizers  are  reliable.  Ther^  will 
be  exceptional  cases;  there  will  be  mistakes  made;  there 
will  be  conditions  of  soil,  &c.,  which  will  be  unfavorable. 
But  do  not  allow  yourselves  to  be  hoodwinked  and  bam- 
boozled by  anybody  in  the  interest  of  the  city  of  Boston, 
which  does  not  want  to  be  disturbed  in  its  disposition  of 
the  sewage  before  it  is  absolutely  necessary.  They  hope 
to  get  through  this  generation  without  having  that  subject 
disturbed  much ;  but  the  method  which  they  have  adopted 
there  now  will  prove  an  ignominious  failure.    I  was  very 
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Borry  to  see,  two  or  three  years  ago,  when  one  of  the  scien- 
tific societies  of  Massachusetts  applied  to  the  Legislature  for 
a  scientific  survey,  that  they  began  with  the  statement  that 
Massachusetts  never  could  become  an  agricultural  State. 
Now,  mark  that,  farmers  of  Massachusetts,  —  Massachusetts 
can  never  become  an  agricidtural  State.  Why  ?  Thfe  rea- 
sons have  been  given  over  and  over  again  at  this  convention. 
The  intelligent  and  well-informed  secretary  of  the  Board,  in 
his  lecture  on  grasses  yesterday  afternoon,  stated  over  and 
over  again  clearly  the  reasons  why,  —  because  our  pastures 
were  impoverished  and  made  sterile,  and  their  good  qualities 
carried  off,  and  converted  into  vegetables  and  meats,  and 
then  carried  to  the  city,  and  converted  into  human  beings. 

That  is  true :  it  struck  the  nail  on  the  head.  All  these 
things  go  to  make  men ;  and  then  the  refuse  is  what  I 
call  excrement.  Now,  does  any  man  undertake  to  say  that 
that  material  is  of  no  value  ?  Then  barnyard-manure  is  of 
no  value.  The  excrement  of  cattle  is  of  no  value,  if  the 
excrement  of  men  is  of  no  value.  It  is  all  idle  to  talk  in 
this  way.  Do  not  allow  yourselves  to  be  deceived  by  these 
exceptional  cases.  I  am  sorry  to  say,  that  with  the  intelli- 
gence we  ought  to  expect  to  find  in  Massachusetts,  and  in  the 
city  of  Boston,  no  protest  has  been  sent  to  the  city  against 
.the  new  sewer  which  they  propose  to  build  at  an  enormous 
expense,  —  not  even  from  our  Board  of  Agriculture,  not 
even  from  the  Agricultural  College.  That  protest  must 
come.  You  must  make  your  appeal  to  the  Legislature :  you 
must  take  hold  of  the  subject  first. 

Now,  what  ought  the  city  of  Boston  to  have  done?  In- 
stead of  making  an  appropriation  of  forty  thousand  dollars 
for  a  survey,  they  should  have  offered  premiums  to  the  chem- 
ists for  the  best  method  of  chemical  management  of  night- 
soil  and  sewage,  and  also  prizes  for  the  best  mechanical 
method  of  working  and  disposing  of  it.  Dr.  Loring,  at  the 
last  meeting,  hit  the  nail  on  the  head  in  two  or  three  words, 
and  with  the  clearest  ring  of  truth ;  but  he  condensed  it  in 
BO  few  words,  that  I  hardly  think  it  was  felt.  "  The  farm- 
ers of  New  England,"  said  he,  "  want  a  fertilizer  of  the  right 
kind,  and  they  want  it  cheap ;  and  they  have  not  got  it." 
And  then  what  did  he  say  ?  "  The  chemists  must  give  it  to 
us."     That  is  it.     It  is  the  work  of  the  chemist.     Chemistry 


Digitized  by 


Google 


EXPENSE  OF  EXPERIMENTS.  201 

is  an  indispeusable  science  to  the  fanner.  Instead  of  appro- 
priating forty  thousand  dollars  for  a  survey  of  five  miles  for 
a  sewer  which  will  be  abandoned  after  five  or  six  millions, 
perhaps,  have  been  spent  upon  it,  they  should  have  offered 
that  money  in  premiums  to  chemists.  You  all  know  how 
expensive  chemical  experiments  are.  Our  scientific  profes- 
sors are  poor  men;  the  colleges  are  poor;  they  have  no 
means  for  providing  the  material  to  carry  on  very  expensive 
experiments :  and,  when  forty  thousand  dollars  are  to  be  ap- 
propriated in  a  matter  of  this  vast  importance,  here  is  a 
direction  in  which  the  money  can  be  put  to  a  good  use.  The 
science  of  chemistry  is  entitled  to  take  charge  of  this  ques- 
tion, because  it  belongs  to  that  science.  The  city  of  Boston 
spends  an  immense  amount  of  money  to  procure  an  amount 
of  water  suflBcient  to  carry  off  these  solids.  What  is  the 
true  course?  Save  the  solids  separately.  The  simplest 
thing  in  the  world.  Almighty  Gk)d  has  so  organized  every 
animal,  that  the  solids  can  be  separated  from  the  fluids  where 
it  is  necessary.  It  is  not  necessary  in  the  barn-yard.  Gen- 
tlemen, I  feel  assured,  by  the  intelligent  faces  I  see  here,  that 
the  farmers  of  Massachusetts  will  be  true  to  themselves  and 
their  interests,  and  to  the  agriculture  of  Massachusetts  and 
New  England. 

Mr.  Harlow  of  Shrewsbury.  I  would  not  say  a  word 
at  this  time,  had  it  not  been  that  some  remarks  have  been 
made  here  which  I  feel  are  calculated  to  mislead  some  of 
this  audience  in  regard  to  fertilizers.  I  regard  this  subject 
as  one  of  immense  importance  to  the  farmers  of  Massachu- 
setts. I  have  been  looking  around  for  years  since  I  com- 
menced farming,  hoping  to  strike  upon  some  fertilizer  that 
would  extend  my  stock  of  manure,  so  that  I  could  accom- 
plish more  upon  my  farm.  This,  I  believe,  is  the  experience 
of  all  farmers  in  Massachusetts.  I  have  felt,  that,  whenever 
a  man  invented  any  thing  that  could  grow  crops,  that  man 
was  worthy  of  the  gratitude  and  thanks  of  mankind.  Now 
when  I  learned  of  the  Stockbridge  Fertilizers,  —  having  been 
cheated  in  trying  fertiliiers  before,  or,  at  least,  having  found 
they  did  not  work  to  my  satisfaction,  did  not  give  me  an 
equivalent  for  my  money,  —  I  thought  I  would  give  the  Stock- 
bridge  Fertilizers  a  fair  trial.  Two  years  since,  I  purchased  a 
small  quantity  of  one  of  the  fertilizers,  and  tried  it  to  my 
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satisfaction.  One  other  gentleman  in  my  town  also  tried  it, 
and  it  was  satisfactory  to  him.  During  the  winter  I  pro- 
cured the  services  of  Professor  Stockbridge  to  come  to 
Shrewsbury,  and  address  the  people  upon  the  subject:  and  as 
the  result  of  his  explanation  of  the  fertilizers,  and  the  efforts 
that  were  made,  there  was  a  large  quantity  sold  in  our  town 
during  the  past  year,  —  more  than  five  thousand  dollars' 
worth  certainly.  I  purchased  myself  what  I  paid  a  hun- 
dred and  ten  or  a  hundred  and  twelve  dollars  for.  I  ap- 
plied it  to  corn  and  to  Hungarian  grass ;  and  the  result  was 
more  than  satisfactory.  I  have  heard  a  large  number  of  the 
gentlemen  who  used  the  fertilizer  in  our  town  speak  of  it ; 
and  only  two  instances  have  I  known  where  they  have  not 
been  highly  pleased  with  it.  One  of  the  two  individuals  to 
whom  I  refer  applied  it  to  a  piece  of  ground  that  he  raised 
a  large  quantity  of  turnips  upon  last  year.  He  planted 
corn,  and  applied  the  fertilizer  for  corn,  and  it  was  a  failure ; 
but  he  said  he  did  not  attribute  it  to  the  fertilizer.  Another 
gentleman  condemned  the  fertilizer.  He  had  used  it  on  half 
an  acre ;  and  on  the  other  half-acre  beside  it  he  used  barn- 
yard manure,  and  his  corn  was  not  worth  harvesting.  But 
he  told  me  himself  (which  shows  that  the  result  was  not 
owing  to  the  fertilizer)  that  the  best  com  of  the  two  was 
that  raised  on  the  haltacre  where  he  applied  the  fertilizer. 
Three  years  ago  I  raised  corn  upon  two  acres  and  a  quarter. 
I  spread  about  twenty  cart-loads  of  green  manure  to  the 
acre,  and  I  raised  a  good  crop  of  corn.  Last  year  I  sowed 
that  piece  with  barley,  and  seeded  it  down  to  grass.  My 
grass  was  a  failure.  And  this  spring  I  ploughed  the  piece  up 
again,  and  applied  sixty-seven  dollars'  worth  of  the  Stock- 
bridge  Fertilizer,  and  planted  it  with  corn,  and  I  think  it  was 
the  best  piece  of  com  ever  raised  in  the  town  of  Shrews- 
bury. It  was  a  general  topic  of  conversation  with  people 
who  passed  that  way,  knowing  that  the  Stockbridge  Fertilizer 
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corn  I  ever  saw;  but  I  raised  over  four  hundred  bushel- 
baskets  of  com  on  the  two  acres  and  a  quarter,  and  that  I  call 
a  fair  yield.  On  another  piece  of  sward-land  that  was  run 
out  to  grass,  I  applied  thirty-three  dollars'  worth.  There  was 
about  an  acre  and  a  quarter  of  it.  The  corn-stubble  was  not 
as  large  as  it  was  on  the  other  piece ;  but  I  had  about  fifty 
bushels  to  the  acre.  I  also  applied  it  for  Hungarian  grass 
with  good  results.  It  has  been  applied  in  our  town  to  all 
kinds  of  crops,  and,  I  believe,  with  satisfactory  results. 

I  felt  that  these  remarks  were  due  to  this  audience  after 
what  has  been  said  by  the  gentlemen  who  have  not  obtained 
satisfactory  results.  I  desire,  Mr.  Chairman,  that  we  may 
hear  from  Mr.  Bowker,  the  manufacturer  of  that  article.  I 
feel,  that,  in  justice  to  him,  he  should  be  allowed  to  explain 
the  matter  to  this  audience. 

Mr.  Paul  of  Dighton.  In  the  meetings  that  I  have  at- 
tended I  have  often  heard  the  question  asked  which  was 
asked  by  Mr.  Hersey,  as  to  the  experience  of  those  who  have 
used  commercial  fertilizers ;  and  so  far  I  have  never  heard 
it  answered.  I  farm  it  only  in  a  one-horse  fashion,  in  a  very 
small  way ;  but  I  have  used  more  commercial  fertilizers  than 
most  of  our  smaller  farmers.  I  have  used  them  for  some 
twelve  or  thirteen  years.  I  live  forty  miles  from  Boston,  and 
most  all  my  produce  goes  into  the  Boston  market.  For  the 
last  eight  years  I  have  used  more  than  seven  hundred  dollars' 
worth  of  manure  annually  on  sixteen  acres  of  land ;  and  if  I 
got  my  money  back,  and  paid  my  bills,  that  will  certainly  be 
evidence  that  it  pays.  I  do  get  my  money  back,  and  I  pay 
my  bills ;  and  my  land  is  better  for  it.  The  smaller  portion 
of  my  purchases  has  been  stable-manure.  I  will  go  over  the 
list  which  I  have  used,  accessible  to  the  farmers  of  the  State 
generally.  In  addition  to  stable-manure  I  have  used  leached 
and  unleached  ashes,  which  are  not  obtainable  in  all  portions 
of  the  State.  I  have  used  fish-scrap,  which  can  be  obtained 
by  any  person.  I  have  used  bone  after  the  glue-manufac- 
turers and  the  soap-manufacturers  have  extracted  the  glue 
and  the  grease.  That  was  put  in  crushed,  in  the  form  of 
bone-meal,  in  its  raw  state,  except  that  the  glue  and  the 
grease  had  been  extracted.  I  have  used  dissolved  bone,  —  not 
superphosphate,  but  what  strictly  goes  under  the  name  of 
dissolved  bone.    I  have  also  used  nitrogenous  superphosphate 


Digitized  by 


Google 


204  BOARD  OF  AGRICULTURE. 

and  Peruvian  guano.  I  would  say,  that,  if  I  had  used  the 
Peruvian  guano  to  the  exclusion  of  the  superphosphates  and 
the  dissolved  raw  bone  and  fish-scrap,  in  my  opinion  I 
should  have  had  a  great  many  hundred  dollars  more  in  my 
pocket.  I  have  used  these  articles  on  the  various  crops  that 
are  cultivated  by  our  small  farmers.  I  have  raised  garden 
vegetables  to  some  extent,  early  and  late  cabbages,  potatoes, 
and  some  hay.  I  have  sold  some  years  more  than  five  hun- 
dred dollars'  worth  of  hay  from  this  small  amount  of  land,  a 
very  few  grapes,  some  strawberries,  and  a  little  asparagus.  I 
believe  that  I  have  covered  the  whole  ground,  that  I  have 
gone  over,  in  short,  and  I  will  not  take  any  more  of  yom: 
time. 

Capt.  MooKE  of  Concord.  The  subject  as  it  reads  on  the 
programme  is,  "  The  management  of  nightrsoil.  Discussion 
on  manures  and  fertilizers  to  follow."  Therefore,  if  I  keep  my 
finger  out  of  the  night-soil,  and  attend  to  the  manures  and 
fertilizers,  I  shall  be  in  order,  I  think ;  and  let  me  say,  that  I 
think  I  can  speak  advisedly  on  this  subject,  because  I  feel  —  as 
Mr.  Philbrick  does,  and  Mr.  Rawson,  and  all  the  farmers  I  see 
about  here  —  the  want  of  manure.  That  is  the  question  that 
is  staring  farmers  in  the  face  to-day :  that  is  the  question  you 
have  got  to  meet.  Well,  very  likely  my  notions  about  this 
matter  may  not  commend  themselves  to  all  present  in  this 
meeting.  Some  of  them  think,  "We  will  use  nothing  but 
manures,  strictly  speaking,  animal  excrements :  "  others  think, 
"  We  will  use  nothing  but  fertilizers."  I  do  not  believe  either 
one  of  you  is  right.  My  idea  is  simply  this ;  and  this  is  what 
I  have  practised,  and  what  I  honestly  believe :  if  it  is  not  right, 
it  is  fair  to  state  it.  I  believe  that  every  farmer  in  Massachu- 
setts, in  the  first  place,  should  save  all  the  waste  of  the  farm 
for  manure  he  can,  and  buy  all  the  manure  he  can  get  after- 
wards :  I  mean  as  far  as  his  pocket  and  crops  will  warrant. 
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sensible  that  the  farmer,  in  addition  to  his  animal  manures, 
should  supply  that  particular  want  of  the  crop ;  and,  if  I  have 
ever  had  any  success  in  growing  crops,  it  has  been  in  that 
direction.  Now,  the  question  will  come  up.  If  that  position 
is  right,  how  are  you  going  to  do  it?  Why,  simply  in  this 
way.  It  does  not  require  a  great  deal  of  knowledge ;  but  I 
presume  very  few  in  this  room,  after  all,  have  it.  It  does  not 
require  a  great  deal  of  knowledge,  does  not  require  a  great 
deal  of  time,  for  each  one  of  you  to  post  himself  up  so  that 
he  can  buy  advisedly  all  the  simple  elements  he  wants,  and 
apply  them  to  these  crops.  Take  the  analyses  of  crops  by 
Professor  Goessmann,  or  the  analyses  that  you  will  find  in  all 
the  chemical  works,  which  will  tell  you  the  amount  of  potash, 
for  instance,  that  some  plants  want.  Suppose  you  want  to 
raise  onions,  which  require  potash.  Why  should  you  not  add 
potash,  when  you  manure  for  that  crop,  in  the  form  of  sul- 
phate of  potash?  then  you  will  not  supply  a  large  amount  of 
other  materials  that  the  onions  do  not  want.  It  seems  to  me 
it  is  very  simple,  and  that  the  farmers  of  Massachusetts  ought 
to  post  themselves  up  so  that  they  can  do  it.  Then,  after 
doing  that,  and  being  able  to  supply  those  particular  wants, 
which,  as  I  said  before,  they  can  do,  I  think  they  will  raise 
better  crops,  and  I  think  they  will  be  satisfied  with  them. 

Now,  it  is  very  easy  for  some  learned  men,  or  some  manu- 
facturers of  fertilizers,  or  some  learned  chemists  (I  do  not 
mean  this  to  apply  to  Professor  Goessmann,  because  he  is  too 
modest  altogether;  or  to  Professor  Stockbridge,  I  should 
add),  —  it  is  very  easy,  I  say,  for  some  men  to  undertake  to 
prescribe  for  my  land;  but  they  do  not  know  any  thing  about 
my  soil :  that  is  the  point.  They  can  tell  what  is  good  for 
crops ;  but  they  cannot  tell  half  as  much  about  my  soil  as  I 
can.  That  is  where  I  think  farmers  fail.  They  leave  it  to 
other  men  to  tell  them  what  they  should  know  themselves 
about  their  own  land,  and  prescribe  for  the  land.  It  is  their 
business.  They  have  got  to  find  the  brains  and  the  land,  and 
the  chemists  and  professors  will  tell  them  what  they  want 
for  their  crops.  Then  let  them  go  to  Boston,  and  instead  of 
buying  this  mixed-up  stuff,  which  they  do  not  know  any  thing 
about,  let  them  buy  the  materials  in  a  form  they  will  know, 
not  in  the  form  of  superphosphates,  not  in  the  form  of  any 
special  manures,  but  let  them  buy  that  particular  article,  and 
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apply  it,  and  use  their  own  brains  in  their  fanning,  instead  of 
keeping  their  brains  for  investing  the  money  they  make  out 
of  it.    I  think  they  will  get  a  larger  return  in  the  end. 

Now,  if  I  have  not  exhausted  my  time,  I  wish  to  say  a  few 
words  in  regard  to  adulterations  in  fertilizers.  As  near  as  I 
can  tell  from  Professor  Goessmann's  reports,  the  adulterations 
are  now  largely  in  fertilizers  sold  under  fifteen  dollars  a  ton, 
which  are  not  covered  by  the  law  of  Massachusetts,  as  other 
fertilizers  are.  Those  manures  are  put  on  the  market,  and 
represented  to  be  as  good  as  a  really  good  article.  The  farm- 
ers, of  course,  want  to  buy  as  cheap  as  they  can ;  and  if  they 
can  buy  a  fertilizer  for  fourteen  dollars  or  fifteen  dollars  a 
ton,  if  they  can  be  made  to  believe  that  it  is  as  good  as  one 
that  costs  forty  dollars  or  fifty  dollars  a  ton,  of  course  they 
will  buy  it ;  and  they  are  persuaded  to  buy  this  miserable  stuff. 

Now,  if  you  go  to  Professor  Goessmann's  reports,  you  will 
find  that  a  certain  man's  fertilizers  that  are  sold  under  fifteen 
doUars  a  ton  are  worth  not  over  five  dollars  or  six  dollars,  — 
not  worth  the  cost  of  transportation  to  some  parts  of  the  State 
hardly.  That  is  what  you  have  got  to  look  out  for,  and  that 
is  what  should  be  brought  to  the  attention  of  the  Legislature. 
If  there  are  any  members  elect  here,  they  ought  to  look  to  it 
next  winter,  and  see  that  the  law  is  so  amended  as  to  cover 
all  sorts  of  fertilizers.  I  tell  you,  that,  if  any  fertilizer  will 
not  pay  for  the  analysis,  you  had  better  not  put  it  on  the  market. 
That  is  my  idea  about  it.  I  do  not  want  to  call  any  of  those 
fertilizers  by  name,  that  are  so  cheap ;  but,  if  you  will  go  to 
Professor  Goessmann's  report,  you  wiD  find  one  that  is  called 
"  Ward's  Fertilizer : "  that  is  what  Professor  Goessmann  calls 
it.  I  think  I  said  in  answer  to  that  gentleman  once,  that  he 
reminded  me  of  what  a  man  once  told  me,  when  I  was  a  boy, 
and  used  to  go  gunning.  He  said,  "  John,  don't  waste  your 
ammunition  on  any  thing  that  is  not*  worth  shooting." 

Mr.  W.  H.  BowKBR  of  Boston.  I  will  occupy  but  a  mo- 
ment as  I  am  an  interested  party,  and  it  is  improper  for  an 
interested  party  to  take  up  the  time  of  this  convention.    The 
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he  shall  guarantee  that  certain  results  shall  be  produced,  re. 
gardless  of  the  season.  All  the  farmer  can  require  of  the 
manufacturer  of  fertilizers  is,  that  he  shall  state  what  he  sells, 
and  sell  what  he  states.  I  profess  to  have  done  that  to  the 
very  letter  this  year. 

The  gentleman  takes  the  analysis  of  the  com  fertilizer : 
the  Stockbridge  Com  Fertilizer  calls  for  certain  stated  quan- 
tities of  plant-food,  —  a  certain  amount  of  nitrogen,  a  certain 
amount  of  potash,  a  certain  amount  of  phosphoric  acid.  It  is 
impossible  for  us  to  manufacture  the  fertilizer,  and  give  a 
stated  quantity  in  four  bags,  and  have  the  gross  weight  of 
them  uniformly  the  same  each  time.  The  materials  which 
we  have  to  use  vary  in  strength.  We  cannot  buy  in  the  mar- 
ket one  lot  of  one  hundred  tons,  and  have  it  all  uniform  in 
strength  in  the  market:  it  will  vary  from  one  to  five  per 
cent  in  strength.  Now,  then,  when  we  are  to  give  in  each 
bag  a  stated  quantity  of  plant>-food,  —  so  many  pounds  of 
nitrogen  and  potash,  and  phosphoric  acid, — the  gross  weight 
in  that  bag  necessarily  must  vary  with  the  strength  of  the 
material.  If  any  of  the  farmers  of  Sutton  have  got  any  sam- 
ples of  the  fertilizers  left,  if  they  will  send  them  to  Dr. 
Goessmann,  or  to  any  responsible  chemist  in  Massachusetts, 
if  he  does  not  find  that  the  bag  contained  the  actual  plant- 
food  called  for  by  the  Stockbridge  Formula,  I  will  pay  for 
the  test,  and  forfeit  the  thousand  dollars  that  was  paid  by 
the  town  of  Sutton.  I  will  do  that  upon  my  honor.  I  will 
do  it  as  a  fertilizer  manufacturer. 

Now,  why  do  we  give  such  limits  ?  Gentlemen,  if  I  manu- 
facture a  bag  of  com  fertilizer,  and  it  weighs  in  one  case  one 
hundred  and  fifty  pounds,  —  as  we  did  manufacture  some  that 
weighed  only  one  hundred  and  fifty  pounds,  —  that  bag  con- 
tains the  same  amount  of  plant-food  as  another  bag  which 
weighs  two  hundred  pounds  exactly ;  but  the  analysis  which 
the  law  requires  us  to  put  on  that  bag  of  one  hundred  and 
fifty  pounds  must  be  higher.  Any  one  of  you  can  figure  this 
out  very  easily.  When  it  is  concentrated,  the  test  must  be 
higher :  when  the  material  is  weaker,  then  the  test  is  lower. 
Therefore,  when  we  speak  of  a  variation  of  from  five  to  eight 
per  cent  in  nitrogen,  that  ia  to  cover  the  variation  in  weight. 
The  first  year  we  sent  out  the  material,  and  filled  in  the 
analyses  with  ink ;  but  we  found,  that,  in  the  rush  in  the  busy 
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seasop,  our  clerks  made  mistakes,  and  it  laid  us  open :  there- 
fore we  thought,  in  justice  to  ourselves,  we  must  put  in  that 
limit.  We  propose  to  remedy  that  next  year.  We  do  not 
propose  to  have  that  accusation  brought  against  us  again. 
How  do  we  propose  to  do  it  ?  We  propose,  if  we  have  a  bag 
of  a  given  fertilizer  that  weighs  one  hundred  and  eighty- 
eight  pounds,  to  make  it  weigh  two  hundred  pounds  in 
every  case.  Therefore  we  can  state  an  absolute  test.  In 
some  cases,  you  will  have  to  pay  freight  on  two  or  three 
pounds  of  crude  material,  to  bring  it  up ;  but  we  propose  to 
have  a  stated  weight  for  each  bag,  and  be  able  to  state  an 
absolute  test.  If  the  people  of  Sutton  had  asked  us  for  a 
written  guaranty,  we  would  have  given  them  a  written 
guaranty  as  to  the  analysis  of  the  material  which  they 
bought  in  every  case.  And  as  I  have  said  before,  if  they 
have  got  any  of  those  bags  preserved,  and  will  report  at  our 
office  the  letter  that  is  on  each  bag,  we  will  go  over  our 
books,  and  give  them  the  exact  analysis  of  every  thing  which 
they  bought ;  and  if  Professor  Goessmann  does  not  find  that 
the  material  comes  up  to  those  tests  which  we  will  give, 
then  I  will  pay  for  the  test,  and  forfeit  a  thousand  dollars. 
It  is  for  the  interest  of  every  manufacturer  of  fertilizers,  and 
of  every  man  who  sells  chemicals,  if  he  would  continue  his 
business,  to  sell  reliable  articles. 

A  remark  that  Mr.  Moore  once  made  occurs  to  me.  He 
and  I  have  had  long  talks  on  this  subject ;  and  he  said  to  me 
once,  that  if  I  remained  in  the  fertilizer  business  five  years, 
and  continued  honest,  I  should  be  an  exception  to  the  rule. 
I  have  been  in  the  business  five  years ;  and  I  leave  it  to  you, 
and  to  my  record  in  the  agricultural  reports,  to  determine 
whether  I  have  been  an  honest  dealer.  I  refer  to  those 
reports  with  pride.     Gentlemen,  that  is  all  I  have  to  say. 

Mr.  Waed  of  Bridgewater.  The  fertilizer  that  I  manufac- 
ture has  been  referred  to.      The  fertilizer  from  which  that 
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a  pound  of  it,  and  also  to  retain  some  of  it  himself.  I  re- 
ceived no  reply  to  that  letter.  After  that,  within  one  month 
of  the  present  time,  I  proceeded  to  Worcester  personally,  to 
see  the  gentleman,  to  see  if  he  had  received  my  letter,  which 
I  had  no  reason  to  doubt.  He  said  that  he  received  the 
letter,  but,  on  making  an  examination,  he  found  he  had  none 
of  it  on  hand.  Prior  to  that  time,  the  gentleman  met  me  in 
the  street  in  Boston  one  day,  and  stated  that  he  did  not  use 
the  fertilizer  which  he  had  received,  on  the  crops  for  which 
it  was  made  ;  but  at  the  same  time,  it  had  produced  very  ben- 
eficial results. 

Now,  this  question  of  fertilizers  lies  at  the  basis  of  the 
farmhig-interests,  not  only  of  Massachusetts  and  New  Eng- 
land, but  of  the  West,  and  throughout  the  whole  country, 
where  the  sentiments  of  Massachusetts  have  prevailed,  where 
our  children  have  emigrated,  and  carried  with  them  the  same 
habits  in  regard  to  farming  that  they  followed  here,  impover- 
ishing the  soil  by  a  long  system  of  cultivation.  Not  long 
since,  as  you  all  know,  we  raised  wheat  in  New  England ; 
after  that,  wheat-cultivation  was  pursued  in  the  Genesee 
Valley  in  New  York,  where  they  raised  as  fine  wheat  as  was 
raised  in  the  world.  That  time  has  gone  by ;  and  now  we 
look  to  Minnesota,  California,  and  other  Western  States,  to 
produce  the  grain  that  we  ought  to  raise  ourselves. 

This  question  of  fertilizers  has  not  been  met ;  and  the 
legislators  whom  you  send  to  your  legislative  halls  are 
the  ones  to  blame,  and  you  cannot  expect  any  thing  more, 
imless  the  farmers  of  Massachusetts  put  their  shoulders 
to  the  wheel,  and  have  right,  just,  and  proper  legislation 
in  regard  to  these  things.  I  agree  perfectly  with  what 
some  of  the  gentlemen  said  here,  —  that  what  we  want  is  to 
have  proper  legislation.  I  refer  to  what  was  said  in  regard 
to  night-soil,  and  the  sewage  of  the  city  of  Boston.  In  the 
town  where  I  reside  there  is  a  State  institution,  with  one 
hundred  and  forty  pupils.  A  portion  of  my  land  lies  directly 
across  the  road.  They  wanted  sewerage  for  those  premises  for 
all  their  night-soil  and  their  washings ;  and  they  offered  to 
build  a  cesspool  large  enough  to  contain  the  whole  of  it,  and 
lay  their  drains,  and  give  me  the  whole  of  it  for  nothing.  I 
would  not  take  it  as  a  gift,  and  take  care  of  it.  All  of  you, 
perhaps,  with  scarcely  an  exception,  may  disagree  with  me. 

27 
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But,  in  regard  to  night-soil,  I  will  say,  that  where  it  is  spread 
upon  your  gardens,  if  it  is  pure,  and  from  healthy  persons,  I 
doubt  whether  it  will  contaminate  the  vegetables  that  you 
raise ;  but  if  it  proceeds  from  unhealthy,  malarious,  typhoid, 
diphtheretic  diseases,  I  fear  it  will  carry  the  seeds  of  de- 
struction, not  only  to  your  vegetables,  but  to  the  people 
who  consume  them.  I  know  that  those  vegetables  are  not 
of  that  fine  flavor,  that  good  taste,  that  fine  quality,  that 
vegetables  are  that  are  raised  from  the  chemicals.  You  all 
know,  that,  if  you  use  pig-dung  on  your  vegetables,  you  get 
vegetables  that  are  rank,  unpleasant,  and  of  bad  flavor. 
Carry  it  still  farther,  into  your  tobacco-crop,  —  and  pig- 
manure  is  a  very  good  article  for  that  purpose,  —  but  when 
you  use  that  tobacco  in  any  form,  either  to  smoke  or  chew, 
it  is  80  unpleasant,  that  even  the  oldest  tobacco  smoker  or 
chewer  will  reject  it  in  disgust. 

Now,  gentlemen,  here  is  the  question  with  me.  I  origi- 
nally manufactured  fertilizers  which  I  put  on  the  market 
for  thirty  dollars,  forty  dollars,  and  fifty  dollars.  I  saw,  as 
I  went  along,  that  the  whole  course  of  legislation  in  Massa- 
chusetts was  founded  on  wrong  principles.  I  applied  to 
the  Legislature  of  Massachusetts,  to  their  agricultural  com- 
mittee, and  I  received  no  suppoi-t  from  them.  I  was  acting, 
I  can  say  truthfully,  honestly  in  the  interest  of  agriculture. 
I  appealed,  in  the  address  which  I  made  at  Barre,  to  the 
&rmers  to  try  a  certain  course  of  experiment,  so  that  every 
man,  no  matter  how  ignorant,  or  how  unversed  he  was 
in  chemistry,  or  in  any  of  the  agricultural  sciences,  might 
know  the  facts  by  actual  observation  and  experience  of  his 
own,  and  take  no  man's  word  for  it.  Every  farmer  should 
know  himself,  and  should  know  by  observation,  by  experi- 
ence; and  that  is  one  great  thing  that  is  lacking  in  the 
agricultural  community,  that  they  take  no  observations.  You 
take  a  cabbage-leaf,  and  one  side  of  it  will  heal  a  sore,  and 
the  other  side  will  keep  that  sore  open. 

In  fertilizers,  the  law,  as  it  now  stands,  requires  every 
manufacturer  of  commercial  fertilizers,  the  price  of  which  is 
fifteen  dollars  a  ton  and  upwards,  to  state  how  much  soluble 
phosphoric  acid  there  is  in  it,  how  much  reverted,  and  how 
much  insoluble,  and  from  what  source  that  insoluble  comes. 
It  also  requires  him  to  state  what  amoimt  of  nitrogen  it 
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contains,  and  also  what  amount  of  potash,  and  tell  who  his 
principal  agents  are.  That  law,  it  seems  to  me,  is  unjust. 
Phosphoric  acid  is  worth  twelve  cents  a  pound,  and  the 
manufacturer  is  asked  how  much  of  it  is  soluble.  Nitrogen 
i»  worth  twenty  cents  a  pound,  and  nothing  is  said  as  to 
whether  it  is  soluble  or  not.  But,  when  your  fertilizers  are 
analyzed,  you  are  told  that  there  is  so  much  nitrogen  and 
ammonia  in  them ;  but  you  are  not  told  when  these  changes 
took  place,  and  sometimes  they  never  take  place.  The  secre- 
tary of  the  Board  stated  here  yesterday,  that,  if  you  plant 
clover,  the  roots  of  that  clover-crop  will  leave  from  two  and 
a  half  to  three  tons  of  nitrogen  and  nitrogenous  compounds 
in  the  soil,  according  to  Professor  Voelcker.  Now,  the  six 
thousand  pounds  of  nitrogen  in  that  soil  are  worth,  at  twenty 
cents  a  pound,  twelve  hundred  dollars.  Is  there  a  farmer  in 
Massachusetts  who  has  ever  added  to  his  soil  that  amount? 
I  tell  you  we  have  much  to  learn. 

Now,  I  do  not  propose  to  build  up  my  business  by  saying 
any  thing  derogatory  of  anybody  who  is  in  the  same  line ;  for 
the  world  is  wide  enough  for  us  all,  and  I  believe  we  are  all 
seeking  the  same  good  for  all.  The  formula  for  the  Stock- 
bridge  Fertilizers  reads,  so  much  sulphate  of  ammonia,  so 
much  sulphate  of  potash,  so  much  soluble  phosphoric  acid ; 
and,  when  those  fertilizers  are  prepared  in  that  way,  they 
will  produce  good  results.  When  manufacturers  depart  from 
that  formula,  and  put  in  fish-scraps,  dried  blood,  although 
they  put  in  the  same  amoimt  of  nitrogen  that  is  laid  down 
in  the  formula,  it  appears  in  a  different  form,  and  they  do  it, 
I  believe,  because  it  is  cheaper.  But  they  do  not  produce 
the  results  that  the  chemicals  will.  There  is  so  much  nitro^ 
gen  there ;  but  you  cannot  tell  whether  any  changes  will  take 
place  or  not.  So  that  I  say  that  the  law  does  not  reach  the 
question.    That  is  covered  up. 

The  hour  assigned  to  the  question  box  having  arrived,  the 
subject  of  Fertilizers  was  laid  on  the  table. 

QUESTION-BOX. 

Question.  In  computing  farm-crops,  how  much  of  the 
stable-manure  applied  should  be  charged  to  the  application  of 
the  first  year,  and  how  much  in  the  case  of  fertilizers? 

Mr.  Ellsworth  of  Barre.    I  have  been  called  upon  to 
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answer  this  question.  As  far  as  I  am  acquainted  with  stable- 
manure,  it  is  almost  always  of  one  kind,  and  I  am  a;ware 
that  stable-manure  embraces  a  great  many  different  quali- 
ties. For  instance,  if  it  is  finely  composted,  it  is  no  more 
than  stable-manure,  and  no  less.  If  it  is  green  manure,  as 
we  call  it,  unfermented,  that  is  stable-manure.  If  these  are 
applied  to  the  same  crops,  they  vary  very  much  in  their  re- 
sults. It  is  well  known  to  these  early  vegetable  men,  that, 
if  it  is  composted  fine,  the  plants  take  it  up  very  readily 
and  very  fast,  while  they  take  up  the  green  manure  very 
much  more  slowly.  Probably  I  could  talk  with  the  gentle- 
man who  put  that  question,  and  answer  it  in  a  way  that 
would  be  satisfactory ;  but,  as  it  now  stands,  I  do  not  know 
that  the  answer  would  be  satisfactory.  The  manure  that  I 
use  myself  is  made  in  my  stable,  of  good  English  hay  and 
meal,  sometimes  a  little  of  both  Indian-meal  and  cotton-seed 
meal,  and  a  large  sprinkling  of  shorts,  and  my  hogs  run  upon 
that  manure.  *  If  it  was  made  from  meadow-hay,  without 
any  grain,  it  would  be  stable-manure ;  but  I  don't  think  it 
would  be  such  manure  as  I  make.  If  such  manure  as  that 
is  applied  to  a  corn-crop,  in  my  judgment,  the  crop  will 
use  from  one-third  to  one-half  of  it.  It  is  generally  thought 
that  one-third  would  satisfy  the  crop ;  but  I  hardly  think  it 
would.  Cabbages,  mangels,  or  turnips,  I  think,  would  use 
Very  much  more  of  the  manure.  Manure  that  is  well  rotted, 
well  decayed,  works  quick ;  and  I  think  such  a  crop  would 
use  up  three-quarters  of  the  manure.  It  seems  to  me  it 
would  be  about  in  that  ratio. 

As  to  fertilizers,  I  should  not  want  to  give  a  decided  opin- 
ion. I  have  used  them  in  a  rather  cautious  way ;  but  my 
opinion  has  been,  that  they  work  quick,  most  of  them,  and 
that  not  so  much  is  left  for  the  after-crops,  particularly  the 
quick-working  ones.  Plaster  of  Paris  and  wood-ashes  last 
longer;  but  the  commercial  fertilizers,  I  think,  are  calculated 
to  act  as  stimulants  for  the  growing  crops. 

While  I  am  up,  I  wish  to  state,  in  regard  to  the  Stock- 
bridge  Fertilizer,  that  I  have  \ised  it  more  or  less  for  years ; 
not  to  any  great  extent,  but  enough  to  satisfy  me  that  it  is  a 
good  manure,  and  one  that  it  would  pay  to  use,  particularly 
in  our  section.  On  my  farm  I  have  a  very  good  piece  of 
land  for  grass,  and  it  has  borne  well.    Some  forty  acres  of 
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it  would  average  two  tons  and  a  half  to  the  acre  some 
twelve  years  ago.  I  have  managed  it  as  well  as  I  know 
how  ever  since.  I  never  have  sold  any  hay  or  grain,  but 
have  bought  a  great  deal  of  grain ;  never  bought  any  hay. 
But  the  fact  is,  I  do  not  have  much  more  than  two-thirds 
the  hay  now  that  I  used  to  get.  I  am  not  willing  to  ad- 
mit that  we  have  run  down  and  worn  out  our  farms ;  but, 
from  causes  beyond  our  control,  we  d6  not  get  anywhere 
near  so  much  hay  as  we  did  formerly.  My  business  is  dairy- 
ing wholly :  I  must  have  hay  and  grass.  My  pastures  have 
suffered  worse  than  my  mowings ;  and  it  is  rather  up-hill 
business.  I  have  always  kept  twenty-five  cows,  and  still 
keep  them  by  making  up  for  the  deficiency  by  soiling  and 
grain.  My  meadows,  as  I  said,  I  do  not  think  are  run  out  at 
all ;  but  they  fail  to  produce  a  satisfactory  crop.  Now,  what 
shall  I  do  ?  If  a  commercial  fertilizer  is  good  for  any  thing 
at  all,  it  is  for  my  use.  I  want  to  turn  those  sods  over.  I 
use  all  the  manure  I  can  near  by ;  and  then  I  have  other 
mowings  rather  remote ;  and  the  expense  of  transportation 
is  considerable.  Last  spring,  —  the  last  of  April,  or  the  first 
of  May,  —  I  turned  over  two  acres  and  a  quarter  of  that 
mowing-land  (it  had  been  down  for  seven  years)  eight  inches 
deep,  with  a  swivel  plough  ;  and,  after  it  was  all  turned  over 
one  way,  there  was  one  portion  of  it  that  was  a  little  rolling, 
I  am  sorry  to  say,  as  it  proved.  I  applied  two  formulas.  No. 
22,  of  the  Stockbridge  Fertilizer,  a  formula  to  an  acre,  and 
there  were  two  acres  and  a  quarter.  I  felt  very  anxious  to 
know  what  I  could  produce  with  the  Stockbridge  Fertilizer 
for  making  corn.  I  applied,  as  I  say,  a  formula  to  each  acre. 
I  had  a  couple  of  boys  with  me ;  and  they  chained  off  the 
land  that  we  ploughed  up,  so  that  we  knew  exactly  how 
much  we  had.  I  ordered  the  fertilizer  from  Bowker  and 
Company.  We  turned  over  two  acres  and  a  quarter.  We 
chained  off  exactly  two  acres  for  the  two  formulas:  the 
quarter  of  an  acre  had  nothing.  The  work  was  all  done 
the  same  day;  and  every  precaution  was  taken  not  to  let 
the  fertilizer  run  over  on  to  the  quarter  of  an  acre.  On  the 
two  acres  we  had  seventy-two  bushels  of  shelled  com  to  the 
acre.  The  corn  was  weighed  and  measured.  On  the  quar- 
ter of  an  acre  I  do  not  remember  exactly  the  yield ;  but  it 
was  less  than  forty  bushels  to  the  acre.    I  was  determined  to 
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know  whether  the  fertilizer  was  good  for  any  thing  or  not, 
and  I  think  it  was  a  very  good  test.  It  was  all  planted  alike, 
and  every  thing  done  at  the  same  time,  except  applying  the 
fertilizer,  so  that  I  think  that  paid  me. 

Mr.  McGregor.  I  want  to  ask  the  gentleman  a  question. 
He  states  that  the  corn-crop  will  take  half  the  amount  of 
manure.  Now,  if  corn  will  take  half,  what  proportion  will 
the  grass-crop  take  ? 

Mr.  Ellsworth.    I  think  it  will  take  very  much  less. 

Mr.  McGre<K)R.    How  much  less,  if  you  please,  sir? 

Mr.  Ellsworth.  I  calculate  that  the  rotting  sod,  and 
the  barnyard-manure  applied,  will  carry  the  land  along  eight 
years,  and  give  good  crops.  I  cannot  tell  what  the  fertilizer 
will  do.  I  do  not  know  how  much  of  that  formula  is  spent ; 
but  I  had  an  idea  that  all  of  it  was  not  used  up  in  that  crop. 
I  intend  to  follow  it  up  in  that  same  way,  and  not  apply 
any  thing  to  the  quarter  of  an  acre,  and  see  what  the  result 
will  be. 

Mr.  MgGrbgk>r.  I  did  not  mean  this  formula,  but  the 
horse-manure. 

Mr.  Whittaker.  That  is  a  question  that  no  gentleman 
can  answer,  or  ever  will  answer. 

Mr.  Ellsworth.  I  think  that  is  the  same  question  I 
did  answer.  I  think  that  that  rotted  sod,  in  connection 
with  the  unspent  manure,  —  with  this  green  manure,  as  you 
may  call  it,  —  will  give  me  a  good  grass-crop,  at  the  rate  of 
from  a  ton  and  a  half  to  two  tons  an  acre,  upon  my  land  for 
eight  years.  1  think  that  is  my  experience,  and  I  have  been 
on  the  farm  twenty  years. 

Mr.  McGregor.  That  will  make  one-eighth  of  the 
strength  each  year  ? 

Mr.  Ellsworth.    I  think  it  will. 

Mr.  Paul  of  Dighton.  Will  it  not  take  any  thing  from 
the  sod? 

Mr.  Ellsworth.  I  have  no  doubt  that  it  will  take  some- 
thing from  the  sod. 

Mr.  Paul.    Then  it  did  not  store  up  any  thing  like  half? 

Mr.  Ellsworth.  I  don't  think  it  did.  But  the  manure 
not  being  composted,  being  green  manure,  I  am  satisfied  it 
did  not  spend  more  than  one-half  on  my  land  at  that  time. 

Question.    What  kind  of  seed  did  you  use  ? 
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Mr.  Ellswoeth.  I  am  very  glad  you  have  brought  that 
to  my  mind.  I  want  to  state  that  fact.  I  had  two  old 
gentlemen  who  did  the  husking,  and  I  gave  them  directions 
to  save  the  best  twin-ears  for  seed;  and  I  can  show  any 
gentleman  thirty-eight  basketfuls  of  twin-ears  from  the  two 
acres  of  com,  and  every  ear  filled  out  nicely.  I  think  that 
is  some  test  of  the  capacity  of  the  Stockbridge  Formula  to 
make  corn. 

Question.  What  was  the  condition  of  the  com  from  the 
quarter  of  an  acre  ? 

Mr.  Ellsworth.  There  were  very  few  well-filled  ears, 
and  the  fodder  was  very  small.  Every  hill  was  looked  over, 
so  that  there  should  not  be  more  than  four  stalks  in  any 
case.  There  were  some  thirty  missing  hills,  I  was  told  by 
one  of  my  boys.  There  were  but  thirty-one  baskets  of  small 
com  on  the  two  acres.  All  the  rest  of  my  corn  in  the 
granary  is  well  filled  out. 

Question.  Are  there  any  kinds  of  commercial  manures 
that  can  be  used  to  advantage,  when  fresh  horse-manure  can 
be  obtained,  delivered  on  the  farm,  at  six  dollars  a  cord  ? 

Dr.  Fisher  of  Fitchburg.  That  is  a  question  that  I  do 
not  know  much  about,  and  I  doubt  if  anybody  does.  It  is  a 
very  broad  question,  that  will  take  a  great  deal,  perhaps,  to 
answer  it.  It  opens  the  whole  subject  of  manures,  and 
every  thing  else.  It  might  be  answered  from  a  chemical 
stand-point ;. but  I  have  no  data  with  me,  and  I  have  nothing 
to  refresh  my  recollection.  I  have  not  had  any  time  to 
think  of  the  question,  because  we  have  been  talking  ever 
since  it  was  put  into  my  hands.  I  can  only  give  you  some 
indication  of  my  own  opinion,  from  what  I  may  call  a  prac- 
tical stand-point.  In  the  first  place,  what  is  meant  by  "  fresh 
horse-manure  at  six  dollars  a  cord "  ?  Is  it  one  foot  of 
manure,  and  seven  feet  of  straw,  burned  up  at  that?  or  is  it 
seven  feet  of  horse-manure  without  any  straw?  What  is 
"horse-manure  "?  That  is  rather  an  important  question,  to 
be  settled  at  the  start.  I  suppose  there  is  but  one  way  to 
look  at  that  practically.  We  buy  a  great  many  different 
kinds  of  horse-manure.  Some  of  it  is  very  poor,  some  of  it 
very  good.  Was  it  a  horse  stuffed  with  grain  ?  or  was  it  a 
colt  that  was  fed  on  meadow-hay  ?    There  is  a  vast  differ- 
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ence  in  the  manure.  ^^Horse-manure"  is  as  indefinite  as 
any  thing  can  be.  If  you  can  get  manure  out  of  grain-fed 
horses  anywhere  in  the  State  of  Massachusetts,  that  is  well 
cared  for,  and  has  not  a  superabundance  of  straw,  at  six 
dollars  a  cord,  I  advise  you  to  spend  all  the  money  you  have 
got  in  manure.  In  my  re^on  I  cannot  buy  horse-manure 
at  any  such  price ;  and,  if  I  could,  I  don't  know  that  I  should. 
But  still,  I  never  knew  a  man  to  fail  of  getting  a  crop  under 
reasonable  circumstances,  who  put  on  a  good  charge  of  good 
horse-manure.  I  believe  that  we  may  say  that  that  never 
fails,  except  when  every  thing  fails.  That  is  one  of  the 
conditions  that  will  overcome  a  great  many  of  the  other 
failures  in  the  conditions.  But  the  question  is,  I  suppose. 
Can  we  afford  to  buy  any  thing  outside  of  that?  Are  there 
any  commercial  fertilizers  that  we  can  afford  to  use  when 
we  can  get  horse-manure  at  six  dollars  a  cord?  That  de- 
pends upon  what  crops  you  want  to  grow,  and  upon  the  value 
of  the  crops.  This,  again,  opens  a  vast  field ;  and  it  would 
take  a  great  deal  of  time  to  answer  the  question.  I  am  not 
a  farmer:  I  am  a  fruit-grower.  I  grow  grass  incidentally, 
but  I  do  not  grow  any  crops;  and,  looking  at  it  from  my 
point  of  view,  I  do  not  see  it  in  my  way  to  buy  horse- 
manure  :  on  the  contrary,  I  sell  hay.  I  sell  hay  at  the  ex- 
pense of  my  farm,  believing  that  I  can  restore,  in  the  shape 
of  commercial  fertilizers,  what  I  sell  in  the  shape  of  hay. 
This  is  a  question  that  has  worried  me  a  great  deal  in  the  last 
ten  years,  —  "  How  can  I  keep  my  grass-land  V(p  to  the  best 
advantage  ?  "  I  used  to  do  it  by  keeping  stock  in  the  win- 
ter. I  have  never  pastured  stock  in  the  summer:  I  do  not 
believe  I  can  afford  to  own  a  pasture.  I  did  own  a  pasture 
once,  and  now  it  is  worth  a  number  of  thousand  dollars  an 
acre.  It  is  impossible  for  me  to  own  a  pasture.  If  it  is 
good  for  any  thing,  I  make  it  a  good  deal  better ;  and,  if  it 
is  poor,  I  make  it  a  good  deal  better  by  growing  it  up  to 
wood.      But,  after  trying  various  experiments  in  keepin^r 
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I  keep ;  and  I  restore  to  my  soil,  in  the  shape  of  something 
you  may  call  the  Stockbridge  Fertilizers  if  you  please,  what 
I  think  I  have  carried  off  in  the  shape  of  hay ;  and,  so  far,  it 
has  worked  well.  I  was  so  well  satisfied  with  it  two  years 
ago,  that  last  year  I  applied  to  the  whole  of  my  farm  half 
a  formula  per  acre  of  the  Stockbridge  top-dressing  for  grass ; 
and  I  am  so  well  satisfied  with  it,  that  I  think  next  year  I 
shall  apply  the  whole  formula  to  every  acre  of  my  grass-land. 
I  do  not  want  to  plough  my  grass-land  up :  it  is  expensive, 
and  there  is  some  risk  about  it.  I  am  not  attempting  to 
grow  large  crops  of  grass :  it  is  not  my  business.  I  am  not 
engaged  in  the  dairy :  if  I  were,  I  should  plough  it  up.  I  am 
endeavoring  to  keep  it  up  by  top-dressing.  I  have  grass- 
land that  has  been  laid  down  fifteen  years,  and  it  bears  as 
good  crops  now  as  it  did  twelve  years  ago.  If  I  can  hold  on, 
I  shall  be  entirely  satisfied.  Two  years'  experience  with  the 
Stockbridge  Fertilizers  makes  me  think  that  I  can.  I  do 
not  say  that  I  can ;  but  it  makes  me  think  that  1  can.  I  am 
so  far  satisfied  of  it,  that  I  am  going  to  apply  it  more  exten- 
sively hereafter. 

I  will  not  talk  any  more  about  something  that  I  know 
nothing  about.  My  specialty  is  fruit-growing.  I  have  two 
specialties,  —  one  is  pears ;  the  other,  grapes.  Now,  can  I 
afford  to  use  horse-manure  at  six  dollars  a  cord  for  growing 
grapes  or  pears  ?  From  my  experience,  I  do  not  believe  that 
I  can;  but  I  do  believe  that  I  can  apply  twenty-five  dollars' 
worth  of  fertilizers,  made  according  to  formulas  of  my  own, 
to  either  of  those  crops,  with  a  great  deal  of  profit.  I  con- 
cocted one  two  years  ago,  and  applied  it  with  very  good 
results ;  and  last  year  I  repeated  it,  with  slight  variations, 
and  found  still  better  results ;  and  I  am  going  to  do  it  again. 
I  do  not  know  that  I  can  answer  the  question  any  more 
intelligently  than  I  have  done. 

Adjourned  to  two  o'clock,  p.m. 
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Aftbbnoon  Session. 

The  Board  met  at  two  o'clock ;  and  Professor  W.  G,  Far- 
low  of  Cambridge  read  the  following  paper :  — 

DISEASES  OP  FRUIT-BEARING  TREES. 

BT  PB0FB880B  W.  O.   FABLOW. 

No  thorough  knowledge  of  the  diseases  of  plants  can  be 
obtained  without  first  making  a  study  of  their  microscopic 
structure,  and  of  the  chemical  and  vital  relations  which 
their  different  organs  bear  to  one  another.  On  the  present 
occasion,  however,  it  is  out  of  the  question  to  consider  these 
points  in  detail.  It  will  suffice,  in  this  connection,  to  say 
that  all  plants  are  composed  of  cells,  or  sacs,  filled  with  semi- 
fluid contents.  Sometimes  the  cells  elongate  so  as  to  form 
filaments,  and  in  some  cases  their  walls  become  thickened 
and  hardened.  The  life  of  a  plant  lies  principally  in  the  thin- 
walled  cells,  which  are  spherical,  or  as  nearly  spherical  as 
their  contact  with  one  another  will  permit.  In  studying  the 
diseases  of  plants,  we  must  always  ask  ourselves  the  question. 
What  change  has  taken  place  in  the  cells  themselves?  for  it 
is  only  by  examining  the  changes  which  the  individual  cells 
have  undergone,  that  we  can,  in  most  cases,  understand  the 
deformities  and  changes,  which,  from  their  size,  are  conspicu- 
ous even  to  the  most  careless  observer. 

A  disease  may  be  strictly  defined  as  that  which  causes 
temporarily  or  permanently  a  disturbance  of  the  function  of 
any  part  of  a  plant  or  animal.  The  causes  of  disease  in  plants 
are  principally  insects,  fun^ ;  and  to  these  we  may  add  cer- 
tain spontaneous  changes  in  the  plant-cells  themselves.  Of 
these  three  causes,  without  doubt  the  greatest  harm  is  done 
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manifestation  depends  for  its  character,  to  a  great  extent, 
upon  the  alteration  and  changes  in  the  plant-cells  themselves. 
Now,  whenever  a  foreign  body  of  an  irritating  character,  not 
sufficiently  strong  to  destroy  the  cells  at  once,  makes  its  way 
into  a  plant,  the  first  effect  on  the  plant-cells  is  to  stimulate 
them.  The  cells  which  normally  produce  resin,  under  the 
irritating  influence  of  an  insect  or  a  fungus,  produce  at  first  a 
greater  quantity  of  resin ;  those  which  produce  a  sugaiy  or 
milky  juice  produce  it  in  larger  quantities ;  those  cells  which 
are  undergoing  cell-division  pass  through  this  change  all  the 
more  rapidly:  consequently,  when  a  plant  is  attacked  by 
insects  or  fungi,  we  usually  see  a  swelling,  owing  to  a  more 
rapid  increase  of  the  plant-cells,  caused  by  the  irritation  pro- 
duced by  the  foreign  body,  and  also  an  exudation  arising 
from  the  undue  stimulation  of  cells  whose  normal  office  is  to 
secrete  juices  appropriated  by  the  plant  itself. 

The  diseases  produced  by  insects  are  innumerable,  but  can- 
not be  discussed  by  one  who  is  not  an  entomologist.  The 
diseases  produced  by  fungi  may  conveniently  be  divided  into 
two  classes:  first,  tumobs,  or  swellings,  and  bughts,  or 
moulds.  This  classification  is  not,  of  course,  scientific,  but  will 
serve  as  a  basis  for  the  present  lecture.  Tumors  are,  as  yo« 
all  know,  of  comparatively  slow  growth,  often  lasting  several 
years :  on  the  other  hand,  what  are  popularly  called  blights 
appear  suddenly,  and  do  their  destructive  work  quickly. 
Let  us  start  with  the  subject  of  tumors.  You  see  before  you 
three  specimens.  One  is  what  is  familiar  to  you  all  under  the 
name  of  "  black  knot,"  and  is  growing  on  the  branch  of  a 
cultivated  plum-tree.  The  second  specimen  is  on  the  stem 
of  a  cultivated  blackberry.  The  third  is  a  knot  which  many 
of  you  must  have  seen  distorting  the  branches  of  hickory- 
trees.  To  the  naked  eye,  the  swellings  on  these  different 
plants  resemble  one  another  very  closely :  the  limbs  affected 
are  cracked ;  the  surface  is  black  and  rough ;  and  there  is  on 
the  plum  and  blackberry  more  or  less  gummy  matter  exuded. 
If  you  were  told  that  the  swelling  in  one  instance  was  caused 
by  a  fungus,  you  would  naturally  assign  the  same  cause  to 
the  other  tumors ;  but  such  is  not  the  case.  The  swelling  on 
the  plum  is  caused  by  a  fungus ;  that  on  the  blackberry,  it  it 
said,  by  an  insect ;  while  that  on  the  hickory  has  not  as  yet 
been  traced  either  to  an  insect  or  a  fungus.     If  the  tumow, 
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or  knots,  in  these  three  cases,  resemble  one  another,  it  is  not 
because  they  originated  from  the  same  cause,  but  because,  an 
irritation  of  the  plant-cells  having  arisen  from  different 
causes,  the  cells  themselves,  first  unduly  stimulated,  and 
then  exhausted,  have  assumed  a  morbid  action  somewhat  the 
same  in  the  three  cases  before  us.  Now,  to  the  fruit-raiser,  it 
is  of  the  first  importance  to  know  the  cause,  the  origin,  of  the 
diseases  on  his  trees ;  because  that  is  necessary  to  a  thorough 
understanding  of  the  reasons  for  adopting  certain  remedies, 
or  means  of  preventing  the  spread  of  the  disease.  The 
origin  cannot  be  guessed  from  a  hasty  inspection,  as  we  see 
in  the  three  tumors  on  plum,  blackberry,  and  hickory.  To 
decide  the  question,  a  microscopic  examination  is  generally 
necessary,  and  often  a  long  and  tedious  examination. 

We  have  just  said  that  the  swelling  known  as  the  ^^  black 
knot "  is  caused  by  a  fungus.  What  is  meant  by  a  fungus? 
Fungi  are  plants  of  a  very  low  organization,  which  are  never 
of  a  grass-green  color,  and  which  are  not  capable  of  absorbing 
inorganic  matter,  and  converting  it  into  nourishment  for 
themselves,  but  must  take  directly  from  other  plants  or  ani- 
mals the  organic  matter  which  has  already  been  formed  out  of 
the  inorganic  materials  contained  in  the  soil  and  the  air.  All 
plants  which  are  capable  of  changing  inorganic  into  organic 
material  contain  a  quantity  of  green  coloring-matter  known 
as  chlorophyll,  which  is  not  found  in  fungi.  Fungi  are,  in 
the  strict  sense,  parasites,  and,  not  being  able  of  themselves 
to  assimilate  the  inorganic  materials  about  them,  must  appro- 
priate it  from  other  plants  and  animals  as  best  they  can: 
consequently  any  plant  which  has  a  fungus  growing  upon  it 
must  not  only  manufacture  food  enough  for  itself  out  of 
the  surrounding  earth  and  air,  but  enough  also  to  support  the 
fungus.  If  enough  cannot  be  provided  for  both,  it  is  the 
plant  which  must  suffer,  and  not  the  fungus,  which  helps 
itself  without  ceremony  to  any  organic  materials  which  it 
wants.  The  more  the  fungus  grows,  the  worse  for  the  plant 
on  which  it  is  growing.  Fortunately  for  the  world,  the 
different  species  of  fungi  do  not  all  require  the  same  substance 
for  their  support.  Some  do  not  grow  upon  living  animals  or 
vegetables,  but  only  upon  dead  substances,  and  are  useful, 
inasmuch  as  they  hasten  the  decomposition  of  bodies  which 
would  otherwise  slowly  putrefy.     The  fungi  which  live  on 
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dead,  inert  matter,  are  called  ^^  saprophytes,"  from  a  Greek 
word  meaning  rotten.  Of  course,  none  of  the  fungi  of  this 
class  are  the  source  of  disease  in  fruit-trees.  Other  fungi 
grow  upon  living  plants  and  animals,  and  produce  many 
serious  diseases.  Of  the  fungi  which  grow  upon  living 
plants,  the  greater  paii;  of  them  are  limited  in  their  range,  and 
do  not  grow  indifferently  upon  any  plant,  but  either  upon  a 
particular  species,  or  on  several  species  which  are  botanically 
nearly  related.  The  reason  for  this  selection  of  plants  upon 
which  to  prey  is  probably  that  different  chemical  substances 
are  necessary  to  the  existence  of  the  different  species  of  fungi ; 
and  consequently  they  can  only  flourish  on  the  plants  which 
produce  those  substances.  This  is  a  matter  of  inference 
rather  than  observation ;  for  we  do  not  yet  know,  for  example, 
what  the  chemical  substance  is  which  enables  the  fungus 
known  as  Sphoeria  morbosa  to  grow  on  plums,  and  some  varie- 
ties of  cherries,  and  produce  on  them  the  excrescence  known 
as  "  black  knot,"  while  it  will  not  grow  on  apples  or  pears. 
The  limitation  of  different  species  of  fun^  to  a  single  plant,  or 
at  least  to  a  comparatively  few  plants,  is  a  great  protection 
to  the  farmer;  for,  were  this  not  the  case,  a  disease  once 
attacking  a  single  crop  would  cause  a  general  devastation. 

Not  only  are  fungi  destitute  of  the  green  coloring-matter 
found  in  the  greater  part  of  other  plants,  but  their  structure 
is  much  more  simple  than  that  of  the  ordinary  plants  with 
which  you  are  most  familiar.  Instead  of  being  composed  of 
a  more  or  less  solid  mass  of  cells  packed  together,  as  are  the 
bricks  in  a  house,  for  a  great'  part  of  their  existence  fungi 
are  composed  only  of  delicate,  colorless  threads.  When 
we  say  delicate,  we  must  understand  that  the  word  refers 
only  to  the  general  appearance  of  the  threads,  and  not 
to  a  lack  of  resisting  power.  If  we  submit  the  cells  of  the 
higher  plants  and  the  threads  of  fungi  to  the  action  of  strong 
chemical  re-agents,  as  caustic  potash  or  acids,  we  shall  find 
that  the  threads  are  less  quickly  destroyed  than  the  cells : 
consequenlty,  if  we  have  a  leaf  in  which  a  fungus  is 
growing,  we  are  able,  on  boiling  it  in  caustic  potash,  to 
cause  a  separation  and  disintegration  of  the  leaf-cells,  while  the 
threads  of  the  fungus  remain  comparatively  unaffected.  The 
name  given  to  the  threads  of  the  fungus  taken  collectively  is 
mycelium  ;  and  the  separate  threads  are  called  hyphce^  oiflocci 
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In  the  case  of  the  moulds  which  do  not  grow  upon  living 
plants,  the  myeelium  forms  usually  a  mass  looking  more  or 
less  like  cotton-wool.  In  those  which  inhabit  living  plants, 
the  threads  wind  about  amongst  the  cells  of  the  plant  on 
which  they  are  growing,  and,  when  seen  on  the  surface, 
appear  like  a  fine  web  or  frost-work. 

As  has  just  been  remarked,  for  a  great  part  of  their  exist- 
ence fungi  consist  of  a  mass  of  threads :  but,  under  favorable 
circumstances,  reproductive  bodies  known  as  ^^  spores  "  are  pro- 
duced ;  and,  in  producing  them,  the  threads  undergo  a  variety 
of  changes,  some  of  which  are  very  complicated.  There  are 
no  true  seeds  or  flowers  in  fungi ;  but  in  their  power  of  ger- 
minating, and  reproducing  the 
species  from  which  they  were 
derived,  the  spores  of  fungi  cor- 
respond to  the  seeds  of  higher 
plants.  Unfortunately  for  the 
easy  understanding  of  the  sub- 
ject, the  mode  of  production  of 
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the  spores  is  a  difficult  subject  to  follow ;  and  it  is  made  more 
difficult  by  the  fact  that  many,  perhaps  most,  fungi  produce 
more  than  one  kind  of  spore,  a  state  of  things  to  which  we 
have  nothing  directly  corresponding  in  the  higher  plants  with 
which  we  are  familiar. 

After  this  preliminary  description  of  what  is  known  as  a 
^^  fungus,''  let  us  examine  in  detail  the  disease  known  as  the 
"  black  knot."  The  knots  are  most  striking  in  the  autumn 
and  winter.  If  we  make  a  microscopic  examination  of  a  knot 
gathered  in  mid-winter,  we  shall  find  that  it  is  composed 
partly  of  a  fungus,  and  partly  of  the  diseased  and  distorted 
cells  of  the  plum-stem.     The  white  threads  of  the  fungus  are 
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found  twisted  together  in  bundles  (Fig.  8,  a),  which  in  gen- 
eral are  parallel  to  one  another,  and  run  from  within  outwards. 
They  extend  down  into  the  stem  for  a  short  distance  below 
the  knot,  but  not  more  than  a  few  inches.  The  threads  in 
the  knot,  as  they  come  near  the  surface,  branch  more  and 
more,  and  become  black,  and  at  the  surface  form  a  granular 
mass.  The  granulations  can  be  seen  with  the  naked  eye; 
and,  when  examined  under  the  microscope,  each  granulation 
is  found  to  contain  a  cavity  (Fig.  1),  in  which  are  a  number 
of  sacs  intermixed  with  white  threads.  In  the  sacs  are  eight 
spores  (Fig.  2),  each  of  which  consists  of  two  parts,  one  being 
smaller  than  the  other.  The  whole  cavity  opens  outwards, 
and  it  is  easy  to  see  how  the  spores  reach  the  air. 

When  spring  comes,  the 
threads  which  were  concealed 
in  the  stem  below  the  knot 
be^n  to  grow  again,  and  cause 
a  new  swelling  just  below  the 
old  knot.  In  a  few  weeks 
they  will  have  grown  to  such 
an  extent  as  to  burst  through 
the  bark,  and  appear  on  the 
surface  in  spots  which  are 
green-colored,  not  like  the  col- 
or of  a  leaf,  however,  but  a 
very  dark,  deep  green.  A 
microscopic  examination  of 
the  greenish  knots  which  are 
found  late  in  the  spring  shows  on  the  surface  a  number  of 
threads,  on  which  are  borne  small  bodies  (Fig.  8, 6),  which  are 
also  spores ;  and,  to  distinguish  them  from  the  other  spores, 
they  are  called  conidial  spores.  As  the  conidial  spores  ripen 
and  fall  off,  we  find  beneath  the  surface  the  beginnings  of  the 
cavities  and  sacs  which  are  to  contain  the  winter  spores. 
The  knot  grows  rapidly  blacker  and  rougher  until  it  assumes 
the  appearance  of  the  specimen  before  you. 

Having  given  as  briefly  as  possible  an  account  of  the  devel- 
opment of  the  black  knot,  it  remains  to  state  the  conclusions 
which  may  be  drawn  from  the  knowledge  obtained  by  means 
of  the  microscope.  In  the  first  place,  we  may  say  that  the 
disease  is  caused  by  a  fungus.     Why  caused?  you  perhaps 
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ask.  The  word  "  cause  "  is  not  used  in  natural  science  to  sig- 
nify ultimate,  but  proximate  cause.  Ultimate  causes  are  dis- 
cussed in  theology  and  philosophy,  but  they  do  not  properly 
fall  within  the  scope  of  natural  science.  When  we  say  that 
a  disease  is  caused  by  a  fungus,  we  simply  mean  that  the  man- 
ifestation of  symptoms  which  we  collectively  call  the  disease 
is  invariably  preceded  by  the  presence  and  growth  of  the 
fungus.  To  illustrate:  the  formation  of  the  black  knot  is 
invariably  preceded  by  the  presence  of  the  fungus  known  to 
botanists  under  the  name  of  SpJuBria  marbosay  and  the  on- 
ward growth  of  the  mycelium  of  the  fungus  in  the  healthy 
stem  of  the  plum  is  followed  without  fail  by  the  swelling  and 
blackening  characteristic  of  the  knot.  On  the  one  hand,  we 
never  find  the  fungus  unless  accompanied  by  the  knot.  On 
the  other,  we  never  find  the  knot  unless  accompanied  and  also 
preceded  by  the  fungus.  If  you  examine  the  slightly  swollen 
branches  of  the  choke-cherry  in  spring,  before  the  bark  has 
cracked  open,  you  will  find  the  threads  of  the  fungus  already 
in  the  stem ;  and,  later  in  the  season,  you  will  certainly  find 
the  characteristic  swelling  and  blackening.  If  the  fungus 
were  only  found  with  the  knot,  we  could  not  say  that  it  was 
the  cause  of  it.  As  the  knots  grow  old,  there  is  usually  a  num- 
ber of  insects  and  fun^  found  in  or  on  them.  They  cannot, 
however,  be  considered  the  cause  of  the  knot,  as  they  are 
found  in  other  excrescences  as  well.  It  is  because  the  fungus 
constantly  precedes,  as  well  as  accompanies,  the  knot,  that  we 
are  entitled  to  say  that  it  is  the  cause  of  the  knot. 

Next,  as  to  the  means  to  be  taken  to  prevent  the  spread  of 
the  disease.  Our  knowledge  of  the  habits  of  the  fungus 
throws  light  upon  this  point.  First,  we  have  seen  that  the 
threads  of  the  fungus  extend  in  the  stem  some  inches  beyond 
the  knot  itself,  and  these  threads  will,  the  next  season,  be  fol- 
lowed by  a  new  knot.  Hence,  in  cutting  away  the  knots,  one 
should  cut  several  inches  —  to  be  safe,  we  will  say  about  ten 
inches — below  the  knots.  The  way  the  disease  increases  in 
a  plant  once  attacked  is  by  the  onward  growth  of  the  myce- 
lium. The  next  question  is,  how  to  prevent  its  spreading  to 
other  trees.  The  spreading  is  produced  by  the  growth  of 
the  spores,  one  kind  of  which  ripens,  as  we  have  seen,  in  mid- 
winter, and  another  in  early  summer.  The  spores  are  all  light, 
and  easily  blown  about,  and,  when  they  fall  upon  other  trees. 
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germinate  by  sending  out  new  mycelial  threads,  which  can 
enter  into  the  stems  upon  which  they  have  fallen.  The  object, 
then,  should  be  to  cut  ofip  the  knots  before  the  spores  are  ripe. 
By  cutting  in  summer  we  can  prevent  the  maturing  of  the 
winter  spores :  by  cutting  early  in  the  spring  we  can  prevent 
the  ripening  of  the  conidial  spores.  It  is  not  enough,  however, 
simply  to  cut  off  the  diseased  branches.  If  the  winter  spores 
have  begun  to  form,  they  go  on  and  ripen,  even  if  the  knots 
are  cut  from  the  tree,  notwithstanding  they  may  be  exposed 
to  a  great  degree  of  cold.  Knowing  this,  we  can  infer  that  it 
is  safer  to  bum  all  knots  which  are  removed. 

The  black  knot  is  unknown  in  Europe,  although  the  Euro- 
pean cultivated  plums  and  cherries  are  botanically  the  same 
as  ours.  How  does  it  happen,  then,  that  our  trees  have  a 
disease  unknown  in  Europe  ?  The  reason  is  this :  the  fun- 
gus which  causes  the  disease  is  a  native  of  America,  and  grows 
on  our  wild  plums  ^d  cherries.  In  Massachusetts  it  is  found 
on  the  choke-cherry  (^PruntU  Virginiana)^  the  bird-cherry 
(Prt*n««  Pennsf/lvanica)^  and  the  beaoh-plum  (^Prunu9  mor 
ritimd).  Farther  west,  it  is  also  found  on  the  wild  plum 
(Prunui  Americana)  and  on  Prumts  Chicasa.  Being  a 
native  of  America,  when  plums  and  cherries  were  introduced 
from  Europe,  the  fungus  grew  upon  them  as  well  as  upon  our 
own  wild  species.  Its  injurious  effects  are  better  known 
on  the  cultivated  plums  and  cherries,  because,  being  cultivated 
for  their  fruit,  they  are  more  generally  observed  than  the  com- 
paratively worthless  wild  species.  All  our  wild  cherries  are 
not  attacked  by  the  fungus,  as,  for  example,  the  rum-cherry 
(^Prunus  serotina) ;  and  there  are  a  number  of  cultivated 
varieties  of  cherry  which  are  not  subject  to  the  disease.  In 
attempting  to  check  the  disease,  one  should  not  forget  to 
remove  the  knots  from  the  wild  cherries  growing  near  or- 
chards as  well  as  from  the  cultivated  cherries. 

Probably  but  few  of  the  tumors  on  trees  and  shrubs  can 
be  said  with  certainty  to  have  been  caused  by  fungi ;  yet  no 
tumor  of  any  size  is  probably  free  from  them.  The  number 
of  species  of  fungi  is  enormous,  and  not  a  small  proportion 
inhabit  dead  wood  and  bark ;  and  the  rough  surface  of  any 
old  tumor  forms  a  suitable  place  of  growth  for  a  great  many 
species*  They  are,  however,  not  the  cause  of  the  knots,  but 
an  after-growth,  and  are  recognized  as  such  by  those  who 
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make  a  special  study  of  fungi.  Many  tumors  are  known  to 
be  caused  by  insects ;  and,  as  a  rule,  the  distortion  produced 
arises,  not  so  much  from  the  attack  of  the  insects  themselves 
as  from  the  effort  of  the  plant-cells  in  succeeding  years  to 
perform  their  normal  work.  The  injury  often  consists  in  the 
invasion  of  a  leaf-bud  by  some  very  small  insect ;  and,  as  a 
result  of  the  irritation,  the  leaves  constituting  the  bud  en- 
large, become  hardened,  and  often  unite  into  a  comparatively 
solid  mass.  The  next  year  the  indurated  mass  itself  acts  as  a 
foreign  body  ;  and  there  grows  around  it  in  succeeding  years 
layers,  which  are  all  more  or  less  distorted,  until  finally  we 
have  a  large  knot  in  which  it  is  quite  impossible  to  detect 
the  original  lesion. 

In  the  beginning  of  the  lecture  we  divided  diseases  caused 
by  fungi  into  two  general  classes,  —  tumors  and  blights. 
The  latter  is  by  far  the  larger  and  most  destructive,  and 
more  generally  recognized  as  caused  by  fungi.  Of  course, 
the  consideration  of  blights  on  fruit-bearing  plants  should 
not  be  kept  distinct  from  that  of  blights  on  vegetables ;  for, 
in  a  scientific  point  of  view,  they  are  very  closely  related. 
To  describe  in  detail  even  a  small  portion  of  the  blights 
of  cultivated  plants  would  require  several  lectures ;  and  to- 
day I  can  only  call  your  attention  to  two  which  are  com- 
mon on  grape-vines  in  Massachusetts,  and  let  them  serve  as 
types  of  two  large  and  very  destructive  orders  of  fungi. 
The  fungi  to  which  I  refer  are  found  as  well  on  wild  grapes 
as  on  cultivated ;  and  neither  species  is  as  yet  known  to 
occur  in  Europe,  although  both  are  common  throughout  the 
Eastern  United  States. 

You  may  have  noticed  that  the  leaves  of  many  cultivated 
grapes  are  apt  to  look  dusty  after  the  first  of  August.  The 
dustiness,  if  such  it  really  were,  would,  of  course,  disappear 
or  diminish  after  a  heavy  rain.  But  such  is  not  the  case. 
During  the  damp  weather  the  dusty  look  increases ;  and, 
after  a  while,  the  leaf  dries  and  shrivels.  As  the  leaf  shriv- 
els, the  dustiness  disappears ;  and  in  its  place  we  see  a  num- 
ber of  very  small  black  bodies  scattered  all  over  both  sur- 
faces of  the  leaves.  In  some  cases,  instead  of  looking 
dusty,  the  leaves  seem  to  be  covered  with  a  tolerably  thick 
white  web,  which  extends  to  the  leaf-stalks,  and  in  extreme 
cases  to  the  grapes  themselves.     The  blight  is  often  supposed 
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to  be  due  to  Oidium  TSickeri^  the  fungus  which  caused  for- 
merly a  great  deal  of  injury  to  the  grape-crop  in  Southern 
Europe,  and  especially  in  the  Island  of  Madeira.  The  de- 
velopment of  that  fungus  is  only  partly  known,  and  there  is 
no  proof  that  our  fungus  is  the  same.  The  American  fungus 
referred  to  is  called  Uncinvla  spiralis^  and  belongs  to  a  large 
group  of  leaf-parasites,  the  Perisporiacece.  The  dusty  or 
webby  appearance  of  the  leaves  is  caused  by  the  growth  of 
the  mycelium  over  the  surface.  The  mycelial  threads,  al- 
though they  may  cover  a  great  part  of  the  surface  of  the 
leaves,  do  not  enter  into  their  interior,  except  that  at  inter- 
vals the  threads  are  furnished  with  little  suckers,  which  just 
penetrate  into  the  external  cells,  and  serve  to  attach  the 
mycelium.  During  the  summer  some  of  the  threads  grow 
up  from  the  surface  of  the  leaf,  and  at  the  tip  divide  into  a 


Fig.  6.  Fig.  6. 

number  of  squarish  ovoid  cells  (Fig.  4),  which  are  spores  cor- 
responding to  the  conidial  spores  of  the  black  knot.  Later 
in  the  season  a  number  of  round  bodies  (Fig.  5)  are  formed 
on  the  threads.  They  are  at  first  yellowish,  and  afterwards 
black.  These  black  bodies  are  hollow,  and  contain  a  num- 
ber of  sacs  (Fig.  6),  in  which  are  spores  which  may  be  said 
to  correspond  to  the  winter  spores  of  the  black  knot.  The 
black  bodies  have  attached  to  them  a  number  of  peculiar 
threads  or  appendages,  which  are  rolled  up  at  the  end,  from 
which  the  name  Uncinvla  is  derived. 

The  second  form  of  blight  which  occurs  on  grapes  be^ns 
to  appear  about  the  same  time  as  the  first,  and  may  be  mixed 
with  it  on  the  leaf;  or  more  frequently  it  occurs  alone. 
The  first  form  of  blight  may  be  found  on  either  side  of  the 
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leaf.  The  second  occurs  only  on  the  under  surface,  and 
appears  when  fresh  like  frost-work.  The  leaf-stalks  are 
sometimes  covered  by  the  fungus,  but  it  does  not  attack  the 
grapes  themselves.  An  examination  of  the  frost-like  spots 
on  the  under  surface  shows  that  they  consist  of  branching 
threads,  on  whose  tips  are  borne  oval  bodies  (Fig.  7),  which 
are  the  conidial  spores.  The  threads  do  not,  however,  grow  all 
over  the  surface  of  the  leaf,  but  make  their  way  from  the  in- 
terior into  the  air,  through  the  holes 
which  abound  on  the  under  surface  of 
most  leaves,  and  are  known  by  the 
name  of  "breathing-pores."  If  we 
follow  the  threads  still  farther,  we 
shall  find  that  they  penetrate  through 
all  parts  of  the  leaf  and  stems,  mak- 
ing their  way  between  the  leaf- 
cells.  The  threads  are  also  fur- 
nished with  small  suckers,  which 
push  their  way  directly  through  the 
walls  of  the  plant-cells  into  their 
interior.  The  bodies  which  we  may 
call  the  winter  spores  of  this  blight 
are  not  found  on  the  surface,  but 
embedded  in  the  leaf.  They  are 
round,  and  have  thick  walls.  The 
name  of  the  second  form  of  gi-ape- 
blight  is  Peranospora  viticcla. 

A  comparative  study  of  the  two 
blights  which  we  have  just  de- 
scribed is  instructive.  They  both 
first  appear  on  the  leaves  about  the 
first  of  August,  and  both  cause 
them  to  shrivel  and  drop  off.  One 
sometimes  attacks  the  grapes,  while 
The  two  blights  may  be  distinguished 
with  the  naked  eye  by  an  ordinary  observer,  as  one  forms 
a  sort  of  dusty-looking  web  on  any  part ;  the  other,  frost- 
like spots  on  the  under  surface  of  the  leaves.  Both  have 
conidial  spores,  which  grow  on  stalks  in  the  air.  Both 
have  what  we  may  for  convenience  call  winter  spores,  which 
ripen  late  in  the  autumn.     Those  of  the  Unciwula  are  in  the 


Fig.  7. 

the  other  does  not. 
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round  black  bodies  on  the  surface  of  the  leaf :  those  of  the 
Peronospora  are  in  the  interior  of  the  leaf. 

A  microscopic  examination,  then,  shows  us  that  it  is  not 
correct  to  speak  of  grape  mildew,  or  blight,  as  a  distinct  dis- 
ease. We  have  just  seen  that  there  are  at  least  two  different 
fungi  which  produce  a  blight ;  and  the  two  differ  decidedly 
in  their  habit  and  growth,  —  so  much  so,  that  the  means  taken 
to  prevent  the  growth  of  one  will  not  apply  to  the  other. 
LfCt  us  consider  this  practical  point  more  at  length.  We  will 
suppose  that  the  ^ape-raiser  recognizes  that  his  plants  are 
attacked  by  the  first  form  of  blight  described,  —  Uncinula 
9piralt9.  As  a  microscopic  examination  shows  that  the  fun- 
gus is  on  the  surface,  and  not  in  the  interior,  of  the  leaves,  it 
is  plain  that  the  object  should  be  to  check  the  growth  of  the 
mycelium  on  the  leaf.  The  injury  that  the  Uncinula  does  to 
the  grape  is,  that  it  covers  the  leaves,  which  in  a  certain 
sense  may  be  said  to  be  the  respiratory  organs  of  a  plant,  so 
that  the  necessary  supply  of  light  and  air  is  shut  off.  The 
growth  of  the  fungus  may  be  checked  by  the  use  of  sulphur 
strewn  over  the  plants.  We  must  also  consider  how  the 
disease  is  propagated  from  one  plant  to  another.  The  conid- 
ial  spores  already  described  are  light,  and  easily  blown  from 
one  plant  to  another.  Wherever  they  fall,  if  the  weather  is 
only  moist  enough,  they  begin  to  send  out  threads,  which 
form  the  mycelium  of  a  new  Uncinula.  The  threads  only 
grow  to  any  length,  as  far  as  we  yet  know,  when  the  spores 
have  fallen  on  or  near  grape-vines.  From  this  we  can  infer 
that  the  Uncinula  does  not  live  entirely  upon  material  found 
in  the  air,  or  accidentally  on  the  surface  of  the  grape-leaves, 
but  that  it  also  requires  some  peculiar  substance  produced 
only  by  the  grape-plant.  A  great  many  of  the  species  of 
fungi,  however,  which  are  botanically  closely  related  to  the 
Uncinula^  are  not  limited  to  the  plants  of  a  single  genus,  but 
grow  indifferently  on  plants  which  are  not  nearly  related 
botanically. 

Another  question  also  arises,  —  How  does  the  fungus  sur- 
vive the  cold  of  winter?  The  conidial  spores  which  can 
spread  the  disease  rapidly  are  killed  by  the  cold.  The  round 
black  bodies  which  contain  the  winter  spores  are  much 
tougher.  The  winter  spores  are  not  ripe  until  late  in  the 
autumn,  and  fall  to  the  ground  with  the  leaves  on  which 
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they  are  growing.  They  remain  dormant  during  the  winter, 
and  when  spring  comes  germinate,  and  make  their  way  into 
the  nearest  grape-vines.  It  would  not  be  unwise  in  the  autumn 
to  collect  and  bum  all  grape-leaves  —  that  is,  as  far  as  prac- 
ticable—  in  districts  which  have  during  the  summer  suffered 
from  the  UncintUa.  In  this  place  we  should  bear  in  mind 
what  was  said  of  the  black  knot  extending  from  wild  species 
to  cultivated.  The  Uncintda  can  extend  in  a  similar  way,  as 
it  is  found  on  wild  vines ;  but,  as  far  as  we  yet  know,  the 
fungus  does  not  grow  on  any  wild  plants  except  grape-vines. 

If  we  turn  now  to  the  Peronospora  which  grows  on  grape- 
vines, we  see  that  the  preventive  measures,  which  in  the  case 
of  the  UncintUa  would  be  of  advantage,  would  here  be  of 
little  avail ;  because  the  fungus  is  not  confined  to  the  surfEtce, 
but  pervades  the  whole  plant,  and,  in  fact,  does  not  grow 
through  the  breathing-pores  into  the  air  until  it  has  already 
traversed  a  considerable  part  of  the  interior  of  the  leaves 
and  stems.  The  first  warning  of  the  presenile  of  the  fungus, 
viz.,  the  white  spots  on  the  under  surface  of  the  leaves,  is  not 
to  be  interpreted  as  showing  that  the  disease  is  beginning, 
but  that  it  is  already  far  advanced.  To  sprinkle  sulphur  on 
the  leaves  is  quite  useless  in  the  case  of  the  Peronospora  ;  for  it 
will  not  a£fect  the  mass  of  the  fungus  which  is  in  the  interior. 
The  only  thing  which  will  check  the  disease  is  to  diminish 
the  mobture  in  the  air ;  but  that,  unfortunately,  is  beyond 
human  control.  If  the  season  happens  to  be  dry,  all  very 
well;  if  very  wet,  then  the  Peranosporaj  once  started,  will 
grow  in  spite  of  every  thing. 

The  disease  spreads  from  plant  to  plant  during  the  summer 
by  means  of  the  conidial  spores.  They  may  be  carried  about 
by  the  wind  and  rain,  just  as  the  conidial  spores  of  the  Unci- 
nula  ;  but,  when  they  fall  on  a  place  su£Bciently  moist,  they 
geirminate,  but  in  a  different  way  from  the  conidial  spores  of 
Uhcinula.  The  contents  oi  the  spores  separate  into  a  number 
of  distinct  bodies,  which  break  through  one  end  of  the  spore, 
amd  escape,  leaving  the  empty  spore-wall  behind.  The  bodies 
which  escape,  to  which  the  name  of  "  zoospores  "  is  applied, 
swim  about  by  means  of  two  hair-like  threads  called  "  cilia," 
which  are  in  constant  motion.  Being  very  small,  they  are 
able  to  move  about  in  the  moisture  which  is  found  on  the 
ground   and  on  plants  when  it  is  not  dry  weather.     They 
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swim  about  for  only  a  short  time,  and  then  the  cilia  drop  off, 
and  the  zoospores  come  to  rest.  They  then  give  off  threads 
like  the  conidial  spores  of  Uhcinula^  and  the  threads  penetrate 
into  the  interior  of  the  grape-plants  on  which  they  may  be. 
Once  inside,  the  threads  constitute  a  mycelium^  which  extends 
through  the  plant  at  a  rate  corresponding  with  the  external 
moisture;  and  finally  the  threads  make  theit'  way  through 
the  breathing-pores  into  the  air,  and  produce  new  spores.  It 
will  be  seen  that  the  conidial  spores  of  the  Peronospora  have  an 
advantage  over  those  of  the  Uncinula^  because  they  produce 
a  number  of  zoospores,  generally  from  five  to  fifteen,  each  of 
which  is  capable,  under  favorable  hygrometric  conditions,  of 
producing  a  new  mycelium  and  spores.  Like  the  correspond- 
ing bodies  in  Uncinula^  the  conidial  spores  are  destroyed  by 
cold. 

The  winter  spores  of  the  Peronospora  are  thick  and  tough, 
and  are  produced  in  the  interior  of  the  grape-leaves  by  a 
rather  complicated  process,  which,  although  interesting  from 
a  botanical  point  of  view,  need  not  be  described  here.  They 
fall  to  the  ground  with  the  leaves  in  the  autumn,  and  are  set 
free  by  the  rotting  away,  during  the  winter  and  spring,  of  the 
leaves  in  which  they  are  contained ;  and,  as  the  season  ad- 
vances they  germinate,  and  enter  the  nearest  vines,  but  the 
details  of  the  germination  have  not  yet  been  made  out.  The 
remarks  already  made  about  the  burning  of  grape-leaves  apply 
also  in  this  connection.  The  mycelium  of  the  Peronospora  in 
the  interior  of  the  vines  affected  during  the  summer  may 
remain  dormant  during  the  winter,  and  start  up  again  when  the 
warm  weather  returns.  Just  how  much  harm  the  Peronospora 
does  to  the  grape-vines  is  not  easy  to  decide.  I  have,  on  a  pre- 
vious occasion,  expressed  the  view  that  it  is  not  unlikely  that 
the  harm  done  has  been  exaggerated,  because  the  fungus  never 
attacks  the  berries,  and  it  does  not  cause  the  leaves  to  shrivel 
and  dry  up  until  comparatively  late  in  the  summer,  when,  as 
some  say,  their  room  is  better  than  their  company ;  for  in  Mas- 
sachusetts the  thing  to  be  desired  is,  that  there  shall  be  plenty 
of  sunlight  to  ripen  the  grapes,  which  is  not  the  case  when 
the  foliage  is  luxuriant,  and  covers  up  the  branches.  Whether 
the  shrivelling  of  the  leaves  in  the  latter  part  of  August  per- 
manently injures  the  vines  and  injures  the  crop  is  a  point  to  be 
settled,  not  by  the  botanist,  but  empirically  by  the  grape- 
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grower ;  and,  as  far  as  can  be  learned,  on  this  point  opinions 
differ. 

My  object  in  describing,  in  what  you  may  perhaps  consider 
too  great  detail,  the  two  principal  blights  on  American  grapes, 
has  been  to  show  that  an  accurate  and  scientific  knowledge 
of  the  causes  of  disease  in  plants  requires  a  careful  micro- 
scopic study,  and  that  such  study  is  not  without  definite  and 
even  practical  results.  The  time  has  passed  when  the  labors 
of  botanists  should  be  considered  of  interest  only  to  special 
students  of  science.  From  them  the  farmer  may  learn  cer- 
tain facts  of  which  he  cannot  afford  to  be  ignorant.  The 
high  science  of  one  decade,  it  must  be  remembered,  becomes, 
in  the  course  of  three  or  four  decades,  the  popular  belief,  and 
is  then  honored  with  the  name  of  common  sense,  just  as 
though,  not  more  than  half  a  century  previously,  people  had 
not  been  considered  fools  for  believing  jiist  such  things. 
Only  within  a  few  years  have  fungi  been  recognized  as  the 
cause  of  disease  in  plants ;  and  there  is  a  growing  tendency 
to  account  for  almost  all  obscure  plant-diseases  by  saying  that 
they  are  caused  by  fungi.  If  a  disease  suddenly  makes  its 
appearance,  and  inquiry  is  made  as  to  its  cause,  up  jumps  Dr. 
A.,  and  says,  ^^  It  is  a  fungus :  I  have  found  some  mycelium." 
Or  Professor  B.  startles  the  community  with  the  announce- 
ment that  he  has  found  **  spores."  Neither  Dr.  A.  nor  Pro- 
fessor B.  tells  the  public  to  what  form  the  mycelium  and 
spores  belong ;  nor  do  they  apparently  know  that  it  is  almost 
impossible  to  find  a  leaf  or  stem  in  which,  or  on  which,  there 
are  not  some  traces  of  mycelium  or  spores.  The  spores  and 
mycelia  of  the  common  moulds  are  everjrwhere ;  and,  if  one  is 
determined  to  see  in  fungi  the  cause  of  all  diseases,  he  has  not 
to  look  long  before  finding  them  in  abundance,  —  such  as  they 
are.  It  savors  decidedly  of  quackery  to  make  a  little  bit  of 
myceliiun,  or  a  few  spores  of  some  ordinary  mould,  explain 
the  appearance  of  wide-spread  and  devastating  diseases.  A 
few  years  ago  every  thing  was^laid  to  insects  by  the  agricultu- 
ral quacks ;  but,  as  a  knowledge  of  entomology  spread,  that 
became  dangerous  ground,  and  they  then  took  up  fungi,  about 
which  the  public  were  not  so  well  informed.  Before  long, 
it  is  to  be  hoped,  there  will  be  such  a  general  knowledge  of 
the  habits  of  fungi,  that  the-war  cry,  "  Mycelium  I  Spores  I " 
will  have  lost  its  terrors.     Where,  then,  will  the  quacks  take 
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refuge  ?  At  the  lowest  limit  of  the  vegetable  kingdom,  some 
would  say  below  the  lowest  limits,  is  a  large  group  of  very 
minute  beings,  called  "  Bacteria."  They  are  very  small ;  they 
are  found  everywhere ;  their  study  taxes  the  highest  powers 
of  the  first  scientific  men.  It  will  be  a  long  time  before  the  scien- 
tific world  knows  much  about  them,  and  longer  still  before  the 
public  do.  What  a  paradise  for  quacks  1  Without  being  a 
prophet,  it  will  be  safe  to  predict,  that,  within  the  next  ten 
years,  the  agriculturist  will  have  to  listen  to  an  immense 
amount  of  nonsense  about  the  harm  these  small  bodies  do,  and 
the  diseases  they  cause.  In  the  mean  while,  let  us  not  under- 
rate the  harm  done  by  fungi,  while  deprecating  all  attempts 
to  make  them  responsible  for  every  disease  which  may  make 
its  appearance ;  and  here,  as  in  other  things,  a  little  knowledge 
is  a  dangerous  thing,  for  it  is  only  by  cautious  and  careful 
research  that  we  reach  results  which  are  really  valuable, 
either  scientifically  or  for  practical  application. 

Mr.  Flint.  I  find  this  question  in  the  question-box :  Is 
mildew-seed  in  the  air,  or  in  the  land  ?  I  would  like  to  have 
Professor  Farlow  make  some  statement,  if  he  has  any  thing 
to  say  upon  that  question. 

Professor  Fablow.  It  is  in  both.  This  fungus,  you  know, 
has  two  kinds  of  seeds,  or  spores.  The  seeds  that  are  foimd 
on  the  under  surface  of  the  leaf  drop  off  on  the  ground,  or 
at  least  into  the  air,  and  can  be  carried  about  by  the  wind. 
The  other  seeds  are  found  in  the  tissue  of  the  leaves ;  and  as 
the  leaves  fall  off,  and  fall  upon  each  other,  of  course  there 
is  quite  a  respectably  thick  layer  of  leaves  upon  the  ground. 
These  are  covered  by  snow ;  the  leaves  rot ;  and  these  spores 
will  be  left  upon  or  in  the  ground,  because  they  will  be  more 
or  less  buried. 

Mr.  Hills  of  Arlington.  I  proposed  that  question.  The 
fact  is,  I  have  raised  considerable  lettuce,  and  I  am  troubled 
with  mildew.  I  have  noticed,  that,  when  I  went  on  to  new 
lands,  I  was  not  troubled  with  it.  I  have  been  to  considera- 
ble expense  in  moving  my  fences,  so  as  to  enclose  land  where 
lettuce  had  not  been  grown ;  and  some  men  in  the  same  busi- 
ness think  it  was  foolish  to  do  so.  They  say  the  spores  are 
in  the  air. 

Professor  Fablow.    Some  of  these  seeds  will  be  killed  in 
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the  fall,  and  others  will  be  left  over :  so,  if  you  find  lettace- 
leaves  affected,  do  not  let  them  be,  but  pull  them  off  and 
bum  them.  If  you  simply  pull  them  off,  these  seeds  will  not 
be  injured.  They  will  come  out  the  next  spring  with  full 
force, 

Mr.  Strong.  The  lecturer  states  that  these  spores  are 
perishable,  unless  they  have  a  sufficient  amount  of  moisture. 
Now,  it  is  known  that  this  fruit-mildew  does  not  prevail 
until  about  August,  when  we  have  warm  weather,  and  very 
rapid  generation.  I  would  like  to  know  how  these  spores 
live  from  spring  until  faU. 

Professor  Fablow.  The  spores  that  are  preserved  through 
the  winter  will  be  those  that  germinate,  and  enter  into  the 
plants  when  they  appear  above  the  ground.  The  threads 
are  found  in  the  leaves  and  stems,  from  top  to  bottom.  After 
a  while,  when  they  have  gained  sufficient  force,  they  burst 
through;  but  they  do  not  grow  much  for  a  time:  they 
remain  quiescent;  but  the  next  moist  weather  they  will 
develop  rapidly. 

Mr.  Strong.  You  are  not  aware  of  the  existence  of  the 
disease  until  you  see  these  spots  on  the  leaf.  The  fungus 
may  nearly  fill  up  a  grape-vine,  and  not  do  much  harm :  but, 
the  moment  it  has  acquired  force  enough  to  break  through 
into  the  air,  it  seems  to  have  attained  much  greater  vigor ; 
and,  simultaneoiisly  with  breaking  through  on  the  surface, 
you  will  see  a  wilting  and  destruction  of  the  leaves. 

Professor  Stogkbbidgb.  We  have  found  an  application  of 
sulphur  destructive  to  the  fruit-mildew,  when  it  has  broken 
through,  and  becomes  visible  to  the  naked  eye. 

Mr.  Paul.  Is  there  any  remedy  for  the  fungus  on  the 
grape-leaf?  I  am  not  a  juage  of  these  matters;  but  I  will 
state  a  fact,  which,  by  analogy,  may  apply  to  the  question 
now  under  consideration.  A  neighbor  of  mine  picked  the 
leaves  off  of  his  strawberry-plants,  and  none  of  the  berries 
ripened.  I  have  seen  on  my  own  vines,  where  from  some 
blight  the  leaves  shrivelled  and  dropped  off,  that  the  grapes 
never  matured  afterwards. 

Mr.  FiSHBR.  Some  grape-growers  have  pulled  the  leaves 
from  their  vines  to  let  the  sun  in ;  and  the  result  has  been 
exacdy  what  any  man  of  sense  might  have  expected.  Grapes 
never  ripen  except  in  the  presence  of  the  upper  leaves. 


Digitized  by 


Google 


THE  PEAR-BLIGHT.  235 

QuESTiOK.  While  Professor  Farlow  is  kind  enough  to 
answer  our  questions,  I  wish  to  ask  him  if  he  can  give  us 
any  information  in  regard  to  the  cause  and  prevention  of 
pear  and  quince  blight. 

Professor  Fablow.  The  pear-blight  has  caused  so  much 
trouble  throughout  all  the  eastern  portion  of  the  country, 
th^  of  course  I  have  been  asked  a  gi*eat  many  times  to  study 
it.  I  have  examined  it,  and  I  am  free  to  say  I  do  not  know 
what  the  cause  of  it.  is.  The  entomologists  say  they  have 
studied  it,  and  they  cannot  find  out  the  cause.  It  may  be 
caused  by  a  fungus,  or  not :  there  is  not  the  slightest  proof 
that  it  is.  Although  a  thousand  and  one  fungi  have  been 
shown  as  the  cause  of  it,  they  are  all  common  things,  that 
grow  upon  trees  of  various  kinds ;  and  that  which  is  found 
upon  every  thing  cannot  be  the  cause  of  any  special  disease 
on  a  particular  tree.  It  may  not  be  a  reproach  to  the 
entomologists  that  the  cause  has  not  been  found.  It  is  like  a 
great  many  other  things.  People  say,  "Where  are  you  to 
look  for  the  cause  of  the  disease?"  Of  course,  "cause"  is 
not  used  in  this  connection  in  the  sense  of  "final  cause,"  as 
in  theology,  but  simply  the  immediate  cause.  Nobody  has 
been  able  to  find  fungus  git)wing  on  a  limb  of  a  pear-tree 
affected  by  blight.  It  ought  to  be  the  simplest  matter  in  the 
world  to  find  it  if  it  is  there.  If  it  is  caused  by  fungus, 
it  is  because  the  threads  of  the  fungus  go  down  the  limb. 
Just  there  is  the  key  to  the  whole;  and  no  one  has  yet 
found  the  fungus  there. 

Capt.  MooBB.  I  desire  to  offer  at  this  time,  for  the  con- 
sideration of  the  Board  and  of  the  meeting,  the  following 
motion :  — 

Votedf  That  the  State  Board  of  Agriculture  express  their  sense  of 
gratitude  to  the  citizens  of  Waltham  and  the  Waltham  Farmers*  Club, 
for  their  cordial  reception  and  many  courtesies,  which  have  added  so 
much  to  the  suocess  of  the  meetings  of  the  Board  and  the  pleasure  of  its 
members. 

I  offer  this  vote  by  the  direction  of  the  Committee  of 
Arrangements  and  members  of  the  Board  whom  I  have  con- 
sulted, because  it  is  no  more  than  just  and  due,  and  every 
word  of  it  is  true.     [Applause.] 

Mr.  Whittakeb.     I  desire  to  second  the  motion  to  tender 
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a  vote  of  thanks  to  the  citizens  of  Waltham,  and  particularly 
to  the  Waltham  Farmers'  Club,  for  many  kind  attentions 
which  visitors  here,  not  members  of  the  State  Board,  have 
received  at  their  hands.  I  think  it  is  certainly  due  to  the 
citizens  of  Waltham.  I  have  travelled  a  great  deal,  a 
stranger  almost  everywhere ;  and  I  must  say,  that  in  all  my 
travels,  and  in  my  visits  to  different  parts  of  the  world,  I 
never  met  with  a  better  state  of  feeling,  never  received  so 
many  kindnesses  and  so  many  favors,  or  made  so  many 
pleasant  acquaintances,  as  I  have  the  last  three  days  in  the 
town  of  Waltham.  And,  Mr.  Chairman,  there  is  nothing 
that  I  know  of  that  gives  so  mtich  satisfaction  in  passing 
through  the  world,  where  we  rub  against  one  another  so 
hard,  and  frequently  have  the  skin  taken  off  as  it  were,  and 
our  feelings  lacerated,  and  dark  shadows  come  over  us,  as  to 
remember  those  sunny  spots  which  shine  down  upon  us,  and 
make  life  pleasant,  and  lead  us  to  forget  all  those  little 
troubles  and  difficulties  that  occur  when  we  meet  one 
another.  I  pray  and  trust  that  the  farmers  of  Waltham,  and 
the  citizens  of  Waltham  in  general,  will  live,  if  not  to  treat 
me  in  the  same  manner  as  they  have  done,  to  treat  in  the 
same  manner  thousands  who  may  come  after  me  when  I 
have  done  on  the  face  of  the  earth. 

Mr.  Chairman,  I  second  this  motion  because  I  feel  that  we 
have  been  so  well  treated.  And  I  want  also  to  express  my 
satisfaction  at  the  close  of  these  meetings  with  the  manner 
in  which  they  have  been  conducted,  and  the  large  amount 
of  information  that  has  been  presented,  and  the  good  feeling 
that  has  been  manifested  throughout.  Last  night,  I  said  that 
it  was  rarely  that  I  attended  a  mass  meeting  of  this  kind, 
where  so  many  came  together  from  different  parts,  and  so 
many  different  views  were  entertained  in  regard  to  different 
subjects,  where  there  was  so  little  said  that  any  one  could 
wish  had  not  been  said :  I  said  then  that  I  could  not  place 
my  finger  upon  a  sentiment  that  had  been  uttered,  or  any 
thing  that  had  been  said  or  done,  that  I  would  desire  to  have 
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The  motion  was  then  put,  and  carried  unanimously,  when 
the  Board  adjourned,  sine  die. 


REPORT  OP  COMMISSIONERS  ON  CONTAGIOUS  DISEASES 
AMONG  CATTLE, 

To  the  Honorable  Senate  and  House  of  Representatives  of  the  Commonwealth 
of  Massachusetts. 

The  undersigned.  Commissioners  on  Contagious  Diseases 
among  Cattle,  are  able  to  report  that  no  specific  disease  has 
been  prevalent  in  the  herds  of  the  State  during  the  year  past. 
The  law  of  1876,  to  prevent  the  recurrence  of  Spanish  fever, 
by  the  importation  of  cattle  direct  from  the  plains  of  Texas, 
and  the  measures  instituted  by  the  commissicyiers  to  give 
information  respecting  the  same,  and  for  its  enforcement, 
resulted  that  year  in  their  exclusion,  and,  as  was  believed, 
with  the  ready  acquiescence  or  co-operation  of  both  cattle 
dealers  and  transporters. 

The  good  effect  of  the  law  was  so  apparent,  and  its 
provisions  were  supposed  to  be  so  generally  understood 
and  approved,  that  the  Board  did  not  deem  it  necessary, 
the  present  year,  to  again  call  public  attention  to  it,  or 
warn  individual  parties  against  its  infringement.  But 
through  ignorance,  or  intentional  disregard  of  the  enact- 
ment, sundry  persons  have  brought  small  numbers  of  the 
interdicted  animals  within  the  State ;  though  the  fact  was 
not  ascertained  until  after  they  had  been  slaughtered,  and 
such  proof  as  was  desirable  for  conviction  under  the  law  not 
attainable.  We  have  reason  to  believe  that  cattle  of  this 
kind  were  transported  by  car  to  the  Union  Stock  Yards  in 
Watertown,  and  driven  thence  by  public  road  to  Brighton, 
because  native  cows  driven  to  pasture  over  that  route  con- 
tracted and  died  of  Spanish*  fever. 

Texans  were  taken  from  the  cars  of  the  Boston  and  Albany 
Railroad  in  Worcester,  and  driven  thence  two  miles  to  the 
place  of  slaughter ;  and  a  native  herd  which  was  driven  on 
the  same  road  subsequently,  or  grazed  on.  a  field  which  the 
Texans  invaded,  was  attacked  by  this  disease  to  the  num- 
ber of  twenty,  eleven  of  which  died.  A  citizen  of  Upton,  in 
Worcester  County,  procured  a  few  of  the  same  for  beef;  and 
they  communicated  the  disease  to  his  home  stock,  which 
resulted  in  the  loss  of  eight  animals. 
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The  transactions  in  this  class  of  stock  during  the  warm 
season  have  been  small  indeed ;  but  they  have  resulted  in 
the  loss  of  more  than  twenty  choice  natives,  and  the  entire 
damage  has  been  more  than  twenty-five  hundred  dollars,  —  a 
sum  which,  though  compai-atively  small,  should  serve  as  a 
danger-signal  to  all  interested  in  the  cattle-trade,  and  stimu- 
late the  Board  to  be  more  alert  in  future. 

Spanish  fever  has  caused  suffering  and  immense  loss  in 
the  Western  States  during  the  summer ;  and  for  a  time  it  was 
hazardous  for  our  dealers  to  purchase  the  native  animals 
of  those  States,  lest  they  might  have  been  exposed  to  the 
disease  while  in  transit,  and  loss  caused  by  its  subsequent 
development.  The  attention  of  the  Board  was  called  to  a 
case  of  thi^  character.  A  farmer  of  Great  Barrington,  in 
Berkshire  County,  purchased,  a  drove  of  cattle,  natives  of 
Ohio,  and  transported  them  to  his  home  over  the  route 
usually  taken  by  Texans.  Most  of  them  contracted  the 
fever,  which  afterwards  developed,  causing  the  owner  much 
loss,  and  creating  public  alarm,  though  the  disease  was  con- 
fined to  that  herd. 

The  operations  of  this  disease  at  the  West,  and  our  slight 
observation  of  it  during  the  year,  have  served  to  confirm  the 
commissioners  in  their  oft-repeated  opinion  of  its  peculiar 
mode  of  transmission  and  dangerous  character,  and  justify 
the  legal  enactments  of  the  Legislature  to  prevent  its  intro- 
duction to  the  State.  Of  the  sum  of  tSOO  appropriated  by 
the  Legislature  of  1876  for  the  purposes  of  the  commission, 
$45.35  was  expended  in  defraying  the  expenses  of  1875,  and 
$62.60  was  expended  in  1876.  The  remaining  sum  of 
$392.05  by  law  now  reverts  to  the  general  treasury.  If, 
during  the  present  year,  an  exigency  should  occur  requiring 
action  and  expenditure  by  the .  commission,  they  would  be 
Dowerless  :  therefore,  as  a  measure  of  nrecaution  and  safetv. 
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ANNUAL  MEETING  OF  THE  BOARD. 

The  Board  met  at  the  office  of  the  secretary,  in  Boston,  on 
Tuesday,  the  5th  of  February,  1878,  at  twelve  o'clock,  Hon. 
Henry  B.  Peirce,  Secretary  of  the  Commonwealth,  in  the 
chair. 

Present:  Messrs.  Baker,  Bennett,  Chadbourne,  Comins, 
Fenn,  Gt)e8smann,  Hadwen,  Hawks,  Hersey,  Holland,  John- 
son, Eoiox,  Macy,  Merrill,  Moore,  Peirce,  Sargent,  A.  A.  Smith, 
Metcalf  J.  Smith,  Upham,  Vincent,  Wakefield,  and  Wilder. 

Voted^  To  adopt  the  order  of  business  as  reported  last 
year. 

The  reports  of  delegates  being  in  order,  Mr.  Macy  reported 
upon  the  Essex;  Mr.  Merrill,  upon  the  Middlesex  South; 
Mr.  Metcalf  J.  Smith,  upon  the  Middlesex  North ;  Dr.  Wake- 
field, upon  the  Worcester  North ;  Mr.  A.  A.  Smith,  upon  the 
Worcester  North-west;  Mr.  Comins,  upon  the  Worcester 
South;  Mr.  Hawes  (read  by  the  secretary),  upon  the  Hamp- 
shire Franklin  and  Hampden ;  Mr.  Vincent,  upon  the  Hamp- 
shire ;  Mr.  Perry  (read  by  the  secretary),  upon  the  Highland ; 
Mr.  Bennett,  upon  the  Eastern  Hampden ;  Mr.  Upham,  upon 
the  Union ;  Mr.  Baker,  upon  the  Franklin ;  Mr.  Perry  (read 
by  the  secretary),  upon  the  Housatonic ;  Mr.  Hawks,  upon 
ttie  Worcester  South-east ;  Mr.  Fenn,  upon  the  Plymouth ; 
Ur.  Hersey,  upon  the  Barnstable ;  Mr.  Knox,  upon  the  Nan- 
tncket;  and  Mr.  Holland,  upon  the  Berkshire. 

Foted,  That  Col.  Wilder  be  requested  to  submit  a  report 
upon  fruits  and  fruit-culture. 

Messrs.  Moore,  Knox,  and  Merrill  were  constituted  a  com- 
mittee  to  examxae  and  report  upon  the  credentials  of  newly 
elected  memberam  of  the  Board. 
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Mr.  Hadwek,  on  behalf  of  the  Examining  Committee  of 
the  Agricultural  College,  submitted  the  following  report:  — 

ON  THE  MASSACHUSETTS  AGRICULTURAL  COLLEGE. 

The  committee,  in  conformity  with  the  duties  expected 
of  them,  have  visited  the  State  Agricultural  College  several 
times  during  the  year.  On  each  occasion  they  were  fully 
impressed  that  all  departments  were  doing  well,  and  were 
being  pursued,  as  far  as  would  seem  possible,  upon  sound 
principles,  indicative  of  ultimate  success. 

If  the  leading  object  of  the  collie  and  farm  is  to  teach 
the  student  principles  of  practical  agriculture  (in  which  the 
larger  portion  of  farmers  are  comparatively  ignorant),  with  a 
view  to  perfect,  him  for  a  calling  vitally  fundamental  to  the 
prosperity  of  the  State;  principles  and  practice  in  agricul- 
ture, whereby  arduous  labor  will.be  lessened,  and  a  higher 
cultivation  increased,  where  the  farm  and  the  home,  when 
placed  under  intelligent  management,  will  develop  the  com- 
forts, embellishments,  and  profits  at  once  so  important  to 
induce  the  educated  mind  to  pursue  the  calling, — then  we 
will  say  the  State  has  acted  wisely  and  well.  It  must  also 
be  demonstrated  to  the  farmer  of  the  age,  that  his  sons,  if 
otherwise  calculated  for  farmers,  have  greater  chance  for 
success  in  agricultural  pursuits,  by  receiving  a  liberal  as 
well  as  a  practical  education. 

That  science  is  absolutely  indispensable  to  aid  successful 
and  profitable  agriculture  is  already  demonstrated,  to  a  con- 
siderable extent,  and  still  is  receiving  commendable  efforts 
and  attention  in  a  variety  of  experiments. 

It  would  seem,  therefore,  that  one  important  point  should 
be  prominently  kept  in  view ;  and  that  is  the  profits  of  the 
farm,  either  immediate  or  prospective :  in  other  words,  legi- 
timate farmincr-onerations   should  receive  the   crreater.  and 
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Thus  your  committee,  while  they  are  not  able  to  fully  in- 
dorse all  the  operations  of  the  farm,  do  not  feel  at  liberty 
to  criticiBe,  but  rather,  in  a  kindly  spirit,  to  suggest. 

The  farm  ought  to  be  an  example  of  high  and  successful 
agriculture.  If  learning  and  intelligence  can  promote  agri- 
culture, here  is  pre-eminently  the  place  for  practical  demon- 
stration. On  our  several  visits  we  were  fully  impressed,  that 
most  departments  of  the  farm  were  improving,  and  that 
the  general  management  is  indicative  of  ultimate  success. 
The  productive  capacity  of  the  farm  is  rapidly  increasing, 
the  acres  yielding  larger  annual  returns ;  unproductive  lands 
are  being  renovated,  and  brought  into  profit ;  rough  places 
being  made  smooth ;  the  preliminary  labors,  with  view  of  im- 
provement and  profit,  are  nearly  completed ;  and  the  whole 
outlook  of  the  lands  is  more  pleasing  to  the  eye  in  all  aspects. 

With  the  extensive  area  of  the  farm,  it  would  seem  that 
the  dairy  would  become  one  of  the  leading  interests  of  the 
farm,  and  one  combining  both  instruction  and  profit.  The 
best  results  can  only  be  obtained  by  the  keeping  of  stock 
bred  and  especially  adapted  for  dairy  products. 

It  may  be  commendable  to  try  experiments  with  different 
breeds  of  cattle  ;  but  it  would  certainly  seem  that  the  keep- 
ing of  many  bulls  would  be  conducive  to  a  dry  dairy,  as  well 
as  an  unnecessary  expense,  as  no  one  believes  that  pure 
bred  stock  of  the  highest  excellence  and  merit  can  be  bred 
where  several  breeds  are  kept  on  one  farm.  The  college 
farmer  may  have  an  opportunity  to  learn  the  hidden  forces 
of  brain  impression  in  breeding  animals  where  many  breeds 
are  herded  together,  and  the  trustees  remain  forever  in  igno- 
rance. The  old  Romans  had  a  proverb,  "  A  word  to  the  wise 
is  sufftcient." 

It  was  exceedingly  gratifying  to  note  the  fine  new  dairy 
room,  a  valuable  adjunct  to  the  dairy  department ;  being  a 
generous  and  much  needed  gift  by  a  liberal  and  public-spir- 
ited gentleman  of  the  trustees.  Every  thing  within  seemed 
clean  and  sweet ;  and  the  butter  and  cream  had  the  texture 
and  shade  and  color  of  gilt-edge,  and,  we  were  informed, 
finds  an  appreciative  and  ready  market. 

The  farm-crops  appeared  to  be  above  those  of  the  average 
farmer.  A  wide  area  is  devoted  to  grass,  which  looked  well 
in  early  spring ;  and  large  crops  were  afterward  harvested 
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Considerable  ground  is  devoted  to  hoed  crops,  with  satis- 
factory results. 

A  wider  area  is  being  devoted  to  the  cultivation  of  those 
commonly  termed  small  fruits ;  i.e.,  the  strawberry,  raspberry, 
and  grape.  We  were  glad  to  notice  that  experiments  were 
in  course  of  trial,  intending  to  demonstrate  what  is  the  best 
plant-food  for  each  of  the  different  kinds :  if  successful  they 
will  add  important  knowledge,  which  is  much  needed,  in 
their  successful  cultivation.. 

We  also  notice  the  raising  from  seed  of  forest  and  orna- 
mental trees  is  receiving  attention  in  the  arborical  depart- 
ment :  its  importance  is  justly  conceded  as  a  branch  of  knowl- 
edge and  industry  very  important  for  the  future  thrift  and 
welfare  of  farming-interests,  and  one  well  worthy  of  encour- 
agement. 

A  former  committee  recommended  the  growing  of  seed  of 
vegetables  raised  in  market  and  farm  gardens.  There  is, 
perhaps,  no 'branch  of  agricultural  industry  requiring  more 
skill,  and  no  field  where  skilled  labor  will  be  better  repaid. 
Pure  bred  seed  is  of  as  great  importance  as  are  pure  bred 
animals ;  and,  at  the  present  time,  no  product  is  more  difficult 
to  obtain  than  pure  seed  of  good  and  reliable  strain ;  and  it 
would  seem  to  your  committee  that  high  bred  seed  is  espe- 
cially one  of  the  products  the  college  farm  can  raise,  and 
disseminate  for  the  advantage  of  all. 

The  conservatories  and  plant-houses,  with  the  gardens 
connected,  were  well  stocked  with  plants.  Here  are  grown 
for  sale  many  vegetable  and  flowering  plants,  which  find 
ready  market  in  neighboring  towns.  The  facilities  for  sup- 
ply thus  far  have  not  equalled  the  demand.  A  new  plant- 
house  has  been  erected  the  past  year,  from  means  furnished 
by  one  of  the  trustees,  who  seems  ever  ready  to  generously 
respond  to  the  needs  of  the  institution. 

We  will  leave  the  report  of  the  college  proper  to  the 
faculty ;  but,  as  far  as  we  are  able  to  form  an  opinion  from 
observation,  we  are  satisfied  that  the  Agricultural  College 
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But,  while  we  say  this  in  praise  of  the  work  done,  we  wish 
to  say,  that,  in  our  judgment,  young  men  who  are  to  be 
practical  farmers  should  know  thoroughly  the  common 
things  around  them.  The  students  of  the  Agricultural  Col- 
lege should  be  able  to  name  and  give  a  full  account  of  all 
the  grasses  and  other  useful  plants  likely  to  be  found  on 
any  farm.  The  common  weeds  even  are  worthy  of  the 
farmer's  study,  that  he  may  protect  himself  against  them. 
The  young  men  in  the  college  should  know  how  to  make 
property,  and  should  have  the  will  to  protect  it.  Care  of 
ground  and  buildings  is  a  good  preparation  for  successful 
business  and  good  citizenship. 

O.  B.  Hadwbn, 

Chairman  of  Committee. 

The  report  was  read,  and  laid  over. 

The  following  essay,  having  been  submitted  to  the  Boston 
Society  of  Natural  History,  from  which  it  received  the  first 
Walker  prize,  was  ofifered  to  the  Board  for  publication,  as 
the  best  method  of  reaching  those  for  whom  it  was  de- 
signed. 


A  COMPLETE  LIFE-HISTORY  OP  THE  ARMY-WORM  (Leucania 
UfUpuncta)  AND  ITS  PARASITES. 

BY  PROP.  0.    V.  BILBT. 

"  The  facts  are  what  we  want  J' 

Having,  during  the  past  year,  ascertained  certain  hitherto 
unknown  facts  in  the  life-history  of  the  army-worm,  the 
author  submits  the  following  memoir  on  the  subject,  proposed 
for  the  Walker  Prize  for  1877,  premising  only  that  it  is  large- 
ly condensed  from  his  other  writing^. 

All  accounts  of  this  insect,  previous  to  the  year  1861,  are 
characterized  by  inaccuracy  and  confusion.  During  that 
year,  however,  by  the  contemporaneous  observations  and  ex- 
periments of  several  well-known  entomologists  and  agricul- 
tural writers, —  prominent  among  whom  were  Benjamin  D. 
Walsh  and  Cyrus  Thomas  of  Illinois,  J.  Kirkpatrick  and  J. 
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H.  Klippart  of  Ohio,  and  Dr.  Asa  Fitch  of  New  York,  — the 
principal  facts  in  its  ipiatural  history  were  made  known  to  the 
world,  and  the  parent-moth  identified.  The  remaining  ob- 
scure points  in  its  history — viz.,  the  number  of  annual  broods, 
the  state  in  which  it  hibernates,  and  the  mode,  time,  and 
place  of  oviposition  —  were  first  fully  elucidated  by  the 
writer  in  1876. 

Leucania  uniptmctay  the  progenitor  of  the  army-worm,  is 
a  light,  reddish-brown  or  fawn-colored  moth,  principally  char- 
acterized by,  and  receiving  its  name  from,  a  small  but  distinct 
white  discal  spot  on  the  primaries,  which  have  also  a  dusky 
oblique  line  running  inwardly  from  their  tips.  This  moth 
was  first  described  by  the  English  entomologist  Haworth, 
in  the  year  1810,  in  his  **  Lepidoptera 
Britannica"  (p.  174),  as  Noctua  uni- 
puncta.  Subsequently  the  French  en- 
tomologist Guen^e,  oveflooking  Haworth's  description,  and 
regarding  it  as  a  new  species,  named  it  Leucania  extrama. 
I      J  Haworth's  name  takes  prece- 

^^^te^  ^^^ijl/     _^^fc    dence.    It  is  considered  a  com- 
^^^^^^ML^^^^^^V   mon  species  in  European 
^^^^^^^^^^^^^^r  and  Guen^e  mentions 

^^^^^H^^^^B  it  as  occurring  in  Brazil.    A 

^^BPBp^^^  variety  without  the  white  spot 

is  found  in  Java  and  in  India ; 
and  still  another  —  lacking  the  white  spot,  and  having  a  dark 
border  on  the  hind-wings  —  occurs  in  Australia.  Specimens 
undistinguishable  from  ours  have  also  been  collected  in  the 
latter  country  and  in  New  Zealand. 

The  sexes,  at  first  glance,  are  not  easily  distinguished. 
There  are  no  colorational  differences ;  iior  does  the  abdomen 
of  the  one  sex  differ  materially  in  size  and  form  from  that  of 
the  other.  Yet  a  careful  examination  with  an  ordinary  lens 
will  enable  one  to  separate  them  with  suflScient  certainty  by 
the  smoother  antennae  and  more  pointed  abdomen  of  the 
female,  compared  with  the  more  hairy  or  ciliate  antenn»  and 
the  blunter  abdomen  of  the  male.  In  both  sexes  the  tip  of 
the  abdomen  is  covered  with  a  brush  of  long  hairs ;  and,  the 
moment  these  are  brushed  away,  the  sex  is  at  once  easily 
ascertained.  If  the  tip  of  the  abdomen  of  the  male  be 
denuded,  by  means  of  a  little  friction  with  a  stiff  camelVhair 
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brush,  without  injuring  the  homy  parts,  we  notice  two 
rounded,  horny  brown  lobes,  or  clasps,  extending  somewhat 
beyond  the  ultimate  joint,  the  lobes  some  distance  apart 
below,  but  converging  until  they  touch  above.  A  careful 
removal  of  the  chitinous  exterior  of  the  two  terminal  joints 
will  further  reveal  these  lobes  as  parts  of  a  somewhat  compli- 
cated arrangement,  admirably  adapted  for  seizing  the  female, 
and  consisting  chiefly  of  the  two  lobes  referred  to,  of  two 
smaller  inferior  lobes,  and  of  two  intermediate  organs  starting 
from  a  knotty  base,  —  the  upper  one  curved,  and  ending  in 
a  sort  of  beak ;  the  lower  one  more  straight,  and  ending  in  a 
small  ciishion  of  contracted  membrane  above. 

If  we  now  take  a  female,  and  denude  the  lip  of  her  abdo- 
men in  the  same  way,  we  shall  find  a  quite  different  and  far 
more  simple  structure ;  namely,  a  thin,  vertical,  blade-like 
valve,  more  or  less  produced  or  elongated  on  the  upper  por- 
tioni  of  a  brown  color,  but  with  a  broad,  slightly  thickened, 
paler  border.  This  valve  plays  into  two  retractile  subjoints 
of  the  body,  and  may  be  hidden  within  the  terminal  joint 
proper,  so  as  to  show  only  the  upper  tip ;  or  it  may  be  ex- 
tended until  it  is  fully  exposed.  It  is,  in  reality,  composed 
of  two  thin  layers,  closely  appressed  except  at  the  upper  or 
dorsal  portion  neax  the  base,  where  it  swells  into  a  somewhat 
angular  ridge  outside,  and  is  hollow  within.  A  more  careful 
examination  will  show  that  the  upper  portion  is  irregularly 
and  obliquely  striate,  the  striations  representing  folds  of  the 
membrane  to  facilitate  expansion ;  and  that  the  hind-border  is 
garnished  with  fine  hairs,  which  easily  rub  off,  and  leave  the 
edge  quite  sharp,  so  that  the  two  layers  form  a  blade,  which 
is  admirably  adapted  to  pressing  in  between  narrow  passages. 
In  life,  this  ovipositor  plays  on  the  two  subjoints,  which  may 
be  greatly  extended,  and,  when  so  extended,  form  a  some- 
what cylindrical  and  telescopic  tube,  which  is  rendered  very 
firm  by  a  series  of  stout  muscles.  By  study  of  this  structure, 
the  writer  was  enabled  to  correctly  anticipate  the  mode  and 
place  of  oviposition,  which  had  for  so  many  years  evaded 
observers. 

The  moths  that  issue  during  late  summer  and  autumn  hiber- 
nate, and,  together  with  those  which  issue  from  hibernating 
chrysalides,  oviposit  as  soon  as  vegetation  starts  in  the  spring. 
The  eggs  are  thrust  in  between  the  sheath  and  stalk  of  well- 
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grown  grasses,  whether  cut  or  standing ;  or  occasionally  in 
between  the  natural  fold  of  the  green  leaf,  or  the  unnatural 
curl  at  the  sides  of  a  withered  leaf.  On  low  blue-grass  they 
are  almost  invariably  laid  in  the  fold  at  the  base  and  junction 
of  the  terminal  leaf  with  the  stalk.  The  moth  invariably 
endeavors  to  secrete  them.  They  are  generally  laid  in  single 
rows  of  from  five  to  twenty,  and  upward  ;  and  they  are  ac- 
companied with  a  white,  glistening,  viscid  fluid,  which  glues 
them  to  each  other  and  to  the  plant,  and,  when  laid  in  the 
folds  of  a  spear,  draws  the  two  sides  securely  over  them, 
leaving  but  a  glistening  streak  along  the  more  or  less  per- 
fectly-closed edges. 

The  female,  having  once  commenced  to  lay,  is  extremely 
active  and  busy,  especially  during  warm  nights ;  and  but  a 
day  or  so  is  required  to  empty  the  ovaries,  which  have  a  uni- 
form development.  *  A  string  of  fifteen  or  twenty  eggs  is 
placed  in  two  or  three  minutes ;  and,  by  the  end  of  ten  more, 
I  have  known  the  moth  to  choose  another  leaf,  and  supply  it 
with  another  string.  The  moth  perishes  within  a  day  s^r 
having  exhausted  her  supply  of  eggs.  The  egg  is  glistening 
white  when  first  laid,  smooth,  and  about  0.5  mm.  in  diame- 
ter, becoming  tarnished  or  dull  yellowish  toward  maturity. 
Just  before  the  hatching  of  the  larva,  which,  in  a  uniform 
temperature  of  seventy-five  degrees  Fahrenheit,  takes  place 
from  the  eighth  to  the  tenth  day  after  oviposition,  the  bro^ , 
head  of  the  embryo  shows  distinctly  through  the  shell. 

The  newly-hatched  larva  is  1.7  mm.  long,  dull,  trans- 
lucent white  in  color,  with  a  rather  large,  brown-black 
head.  The  two  front  pairs  of  pro-legs,  as  in  many  other 
noctuids,  are  so  atrophied  as  to  necessitate  the  looping 
motion  in  travelling.  When  disturbed,  it  instantly  drops 
by  means  of  a  web.  The  development  of  the  larva  is  quite 
irregular,  but  requires,  on  an  average,  only  three  weeks. 
The  number  of  moults  is  normally  five.  After  the  first 
moult,  the  color  becomes  yellowish  green,  with  the  lines  which 
characterize  the  mature  larva  faintiy  outlined  in  rose-brown. 
After  the  second  moult,  the  looping  habit  is  abandoned,  and 
the  worm  curls  round,  and  does  not  spin  in  dropping.  In  the 
fourth  stage,  the  aspect  is  quite  changed ;  the  general  color 
being  dull,  dark  green.  In  the  fifth  and  sixth  stages,  the 
characteristics  of  the  mature  larva  are  more  and  more  as- 
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samed.     The  chrysalis  is  normally  assumed  in  a  simple  cell 
in  the  ground. 

Although  the  travelling  of  the  worms  in  large  armies  is 
generally  considered  one  of  the  principal  characteristics  of 
this  insect,  it  is  nevertheless  abnormal.  During  the  latter 
part  of  April,  and  throughout  the  month  of  May,  in  latitude 
thirty-nine  degrees,  the  worms  may  almost  always  be  found 
hj  diligent  search  in  moist  grass-land  that  was  not  cut  or  ' 
grazed  too  closely  the  previous  autumn.  At  such  times  they 
have  essentially  the  habits  of  ordinary  cut-worms,  and  are 
seldom  noticed,  unless  so  abundant  as  to  out  the  grass  en- 
tirely down,  and  be  obliged  to  migrate  to  fresh  pastures. 
Indeed,  one  may  pass  daily  through  a  grass-plat  where  they 
abound,  yet  never  suspect  their  presence  until  the  plat  sud- 
denly begins  to  look  bare  in  patches. 

There  are  two  reasons  why  they  so  easily  escape  detection 
in  this  their  normal  condition.    Mrat^  when  less  than  half  an 
inch  long,  they  are  not  recognizable  as  army-worms,  except 
to  those'who  reared  them  from  the  egg.    The  characteristic 
dark  sinuous  lines  on  the  head,  and  the  vittse  along  the  body, 
are  at  this  time  more  or  less  obsolete,  and  the  general  color 
is  paler.    Secondythej  feed  mostly  at  night,  and  hide  during 
the  day  at  the  base  of  the  grass,  or  under  any  other  shelter 
at  hand.    If  they  venture  to  mount  to  feed  during  the  day, 
—  which  they  often  do  in  cloudy  weather,  —  they  drop  at 
the  least  disturbance,  and  curl  up  in  a  spiral,  so  as  to  simu- 
late very  closely  a  small  shell  of  the  helix  form.     The  worm 
loves  cool,  moist  places,  and  is  more  often  found  around  the 
margins  of  creeks  and  ponds  than  elsewhere.    As  already 
intimated,  it  is  only  when  hunger  impels  them,  that  they  * 
vacate  the  fields  where  they  are  born ;  though,  after  they  have 
once  begun  the  wandering  habit,  they  will  often  pass  through 
fields  without  eating  every  thing  to  the  ground.    Wheti 
travelling,  the  worm  will  scarcely  turn  aside  for  any  tUitig 
but  water,  and  even  shallow  water-courses  will  not  al^^^^s 
checi  its  progress ;  for  the  advance  columns  will  often    r^ntx- 
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The  bulk  of  the  worms  are  full  grown,  and  do  the  greatest 
amount  of  damage,  about  the  time  that  wheat  is  in  the  milk. 
In  ordinary  seasons  they  are  reported  along  the  thirty-second 
parallel,  as  in  Texas,  early  in  March,  and  about  a  week  later 
with  each  degree  of  latitude  as  we  advance  northward ;  so 
that  in  Maine  they  often  make  their  first  appearance  as  late 
as  September. 

The  worm  confines  its  attacks  to  grasses  and  cereals ;  and 
it  is  extremely  doubtful  whether  it  could  live  for  any  length 
of  time  on  other  plants.  Its  more  natural  food-plants  are 
the  coarse  swamp-grasses.  Of  cultivated  crops  it  does  most 
injury  to  Timothy,  blue-grass  meadows,  and  winter  wheat. 
Though  the  worms  will  nibble  at  clover,  they  are  evidently 
not  fond  of  it,  and  generally  pass  it  by.  Rye,  also,  is  not 
so  palatable  to  them  as  some  of  the  other  grasses.  They 
often  cut  off  the  ears  of  wheat  and  oats,  and  allow  them  to 
fall  to  the  ground,  and  are  doubtless  led  to  perform  this  wan- 
ton trick  by  the  succulence  of  the  stem  immediately  below 
the  ear.  South  of  latitude  forty  degrees,  they  generally 
appear  early  enough  to  materially  injure  the  crop ;  but  north 
of  that  line  wheat  is  generally  too  much  ripened  for  their 
tastes,  and  is  sometimes  harvested  before  the  full-grown 
worms  make  their  appearance. 

There  are  two  facts  in  the  history  of  the  army-worm 
which  create  most  astonishment  in  the  minds  of  those  un- 
familiar with  its  habits.  These  are,  its  sudden  appearance 
over  large  stretches  of  country,  and  its  equally  sudden  dis- 
appearance at  the  height  of  its  destructive  career.  It  is  a 
well  established  fact  that  all  army-worm  years  have  been 
unusually  wet,  preceded  by  one  or  more  exceptionally  dry 
years.  Bearing  in  mind  that  the  insect  is  with  us  every 
year,  and  that  its  favorite  abode  is  in  low  prairie-lands  and 
swampy  meadows,  we  can  understand  how,  during  very  dry 
seasons,  when  these  lands  dry  out  to  a  greater  extent  than 
usual,  the  range  of  the  worm  is  extended,  and  the  conditions 
for  its  development  particularly  favorable.  Should  the  suc- 
ceeding season  prove  very  wet  about  the  time  the  moths 
oviposit,  they  would  naturally  be  driven  from  all  land  low 
enough  to  be  submerged,  and  forced  to  consign  their  eggs 
to  higher  grass-lands,  which  the  copious  rains  would  render 
sufficiently  wet  to  suit  their  habits. 
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By  virtue  of  their  naturally  secretive  habits,  and  of  their 
protective  coloring,  the  worms  in  their  earlier  stages  easily 
escape  the  eyes  of  man ;  but  when  the  bulk  of  them  have 
passed  through  the  last  molt,  or  in  other  words  are  nearly 
full-grown,  and  have  stripped  the  fields  in  which  they  were 
bom,  they  are  obliged  to  migrate  in  bodies  to  new  pastures. 
Thus  assembled  and  exposed,  they  pass  through  grass  and 
grain  fields,  devouring  as  they  go ;  for  they  are  now  exceed- 
ingly voracious,  and,  like  most  lepidopterous  larvae,  consume 
more  durmg  the  last  few  days  of  worm-life  than  during  all 
the  rest  of  their  existence.  The  farmer  who  is  unacquainted 
with  these  facts  naturally  wonders  at  this  sudden  appear- 
ance ;  and  shortly  afterwards,  when  they  enter  the  earth,  or 
otherwise  conceal  themselves  to  transform,  he  is  again  puz- 
zled at  their  sudden  disappearance.  When  the  worms  are 
thus  exposed  in  numbers,  the  many  natural  enemies  of  the 
species  work  far  more  effectively  than  when  they  have  to  seek 
individuals  hidden  here  and  there  in  the  rank  grass :  hence 
the  partial  annihilation  of  that  species  that  follows  the 
advent  of  such  large  numbers.  Moreover,  while  a  certain 
amount  of  moisture  is  most  congenial  to  them,  excessive  rains 
and  floods,  such  as  are  likely  to  occur  after  very  dry  years, 
must  inevitably  tend  to  their  destruction,  floating  many  away 
into  rivers,  and  causing  othei-s  to  rot  on  and  in  the  ground. 
Man,  too,  in  his  warfare  with  them  on  such  occasions,  de- 
stroys great  quantities.  Finally,  it  is  only  the  vast  armies  on 
our  cultivated  lands  that  disappear  so  suddenly:  numbers 
yet  remain  unobserved  in  unfrequented  and  uncultivated 
meadows  and  prairies. 

Whether  the  species  produces  one  or  more  broods  annually 
had  long  been  a  disputed  question.  All  the  facts  indicate, 
that,  over  the  larger  part  of  the  country  in  which  it  proves 
injurious,  there  is  but  one  brood  annually ;  but  I  have  proved, 
that,  like  so  many  other  species  that  are  single-brooded 
farther  north,  it  is  double-brooded  in  latitude  thirty-eight 
degrees,  having  succeeded  in  rearing  one  generation  from  the 
other.  The  second  brood  of  worms  gave  me  the  moths  early 
in  August ;  and  there  is  good  evidence,  that,  exceptionally,  a 
third  brood  may  be  produced  the  same  year.  Indeed,  by  dil- 
igent search  out  of  doors,  I  have  found  larvse  of  all  sizes  dur- 
ing the  month  of  August,  and  a  few  full-grown  individuals 
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as  late  as  the  23d  of  September.  As  already  stated,  there  is 
great  irregularity  in  the  development  of  individuals  from  the 
same  parent;  and  there  is  little  doubt  in  my  mind,  that, 
while  the  production  of  a  third  generation  is  the  exception, 
it  may  in  some  years  prove  the  rule. 

Regarding  the  manner  of  hibernation,  —  whether  as  eggs, 
larva,  chrjrsalis,  or  moth,  —  there  has  been  great  diversity  of 
opinion  among  observers. 

Assuming  that  eggs  may  be  laid  in  early  fall  as  well  as  in 
spring,  the  following  questions  must  be  considered:  1st, 
whether  the  eggs  laid  in  autumn  hibernate  as  such,  or 
whether  the  larvse  first  hatch,  and  hibernate  while  small; 
2d,  whether  those  laid  in  spring  are  from  moths  which 
issued  at  that  season,  after  hibernating  as  chrysalides,  or  by 
such  as  issued  the  preceding  fall,  and  hibernated  as  moths. 

As  bearing  on  the  first  question,  it  is  interesting  to  note 
that  the  European  species  of  the  genus,  so  far  as  their  habits 
are  known,  hibernate  in  the  larva  state.  Quite  a  large  pro- 
portion of  our  closely-allied  cut-worms  are  also  known  to 
thus  hibernate.  It  would  seem,  therefore,  that,  in  default  of 
direct  observation,  we  have  no  good  reason  for  assuming  that 
the  eggs  laid  in  autumn  necessarily  hibernate  as  such ;  and 
the  delicacy  of  the  shell,  and  rapidity  with  which  the}"  hatch 
under  moderate  heat,  renders  their  hibernation  extremely 
improbable.  But,  while  these  analogies  would  indicate  that 
the  insect  may  possibly  winter  in  the  larva  state,  all  the 
other  facts  point  to  the  conclusion  that  the  proportion 
that  so  winters,  if  any  do,  is  very  small.  Instead  of  abound- 
ing in  a  wet  spring,  when  their  favorite  haunts  are  over- 
flowed, they  would  be  well-nigh  drowned  out,  on  the  hypoth- 
esis that  they  had  been  wintering  there  as  larvee. 

As  bearing  on  the  second  question,  we  have  certain  facts 
which  indicate  that  some  of  the  pupa  hibernate,  the  propor- 
tion undoubtedly  increasing  as  we  go  north. 
But  tlie  weight  of  evidence  goes  to  show  that 
The  Pupa.  the  insect  passes  the  winter  principally  in 
the  perfect  state,   in  which  state  alone  it  has  actually  been 


Digitized  by 


Google 


ITS  NATURAL  ENEMIES.  251 

cording  to  latitude  and  the  character  of  the  seasons,  there  is 
nothing  to  preclude  its  hibernating  in  any  one  of  the  four 
states  of  its  existence ;  that,  in  the  same  latitude  and  under 
the  same  conditions,  it  will  even  hibernate  in  different  states ; 
and  that,  finally,  the  great  bulk  of  them  hibernate  in  the 
pupa  and  moth  states,  the  proportion  of  the  former  increas- 
ing northward. 

Of  natural  enemies  the  army-worm  has  no  lack.  Hogs, 
chickens,  turkeys,  small  birds  of  various  species,  toads,  and 
frogs,  all  feast  upon  it  greedily  whenever  it  appears  in  con- 
siderable numbers.  Various  predaceous  beetles  likewise 
gather  around  the  travelling  hordes,  and  prey  savagely  upon 
them.  Ten  different  species  have  been  detected  by  myself 
and  others  in  this  work.  The  worms  have  also  an  unusual 
number  of  true  parasites.  They  never  travel  from  one  field 
to  another  unaccompanied  by  a  number  of  tachinid  flies, 
which  are  often  so  numerous  that  their  buzzing  is  suggestive 
of  a  swarm  of  bees.  These  are  Exorista  leucanice  (Kirk)  and 
E.  flavicanda  (Riley).  Seizing  the  first  opportunity  to  attach 
their  eggs  behind  the  heads  of  the  army-worms,  these  flies 
are  as  persistent  in  their  work  of  destruction  as  the  worms 
are  restless  under  attack.  No  worm  carries  these  eggs  into 
the  ground  with  it,  but  falls  a  victim  to  the  maggots  hatch- 
ing therefrom,  and  which  in  a  very  short  time  become  flies 
like  the  parent. 

Often  fully  eighty  per  cent  of  the  worms  are  parasitized 
by  these  flies. 

The  next  most  common  parasite  of  the  army-worm  is  ML 
crogaster  militaris  (Walsh),  —  a  little  black,  braconid  fly, 
with  rufous  legs.  The  larvae  of  this  fly  infest  the  worm  in 
great  numbers,  and  so  enfeeble  it,  that  it  cannot  enter  the 
ground,  but  lingers,  sluggish  and  paralyzed,  on  some  grass  or 
grain  stalk.  Presently  the  little  parasites  all  issue  from  its 
body,  and  spin  in  concert  a  large  amount  of  silk,  in  which 
each  individual  forms  a  neat  little  egg-like  cocoon,  lleso- 
chorus  vilreus  (Walsh)  is  another  braconid  that  attacks  the 
army-worm.  It  is  but  slightly  larger  than  the  preceding,  and 
may  be  distinguished  from  it  by  the  more  graceful  form,  and 
by  a  translucent,  yellowish-white  spot  in  the  middle  of  the 
abdomen.  Pezomackus  minimus  (Walsh)  is  a  small,  wingless 
ichneumon,  which,  like  the  Microgaster^  spins  cocoons  in  cot- 
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tony  floss  on  the  back  of  the  worm,  but  places  them  close  to- 
gether in  symmetrical  order.    In  addition  to  these  small  para- 
sites, there  are  a  few  larger  ichneumon-flies  that  infest  the 
worm.     I  have  reared  from  it  Ophion  purgatua  (Say),  —  a 
horny,  yellow,  slender-bodied  insect  with  a  short  ovipositor. 
According  to  Dr.  A.  S.  Packard,  jun.,  the  female  attaches 
her  bean-shaped  egg  by  a  pedicel  to  the  skin  of  the  worm. 
The  footless  gf ub  which  hatches  therefrom,  ac- 
cording to  the  same  author,  does  not  entirely 
leave  the  egg-shell ;  but  the  last  joints  of  the 
body  remain  attached  thereto,  while  the  larva 
reaches  over,  and  gnaws  into  the  side  of  the 
worm.    The  species  spins  a  tough,  brown,  silken, 
oblong-oval  cocoon.     Ichneumon  leucanice  (Fitch)  was  reared 
from   the  worm    by  Dr.   Fitch;    and    two    other  genuine 
ichneumons   that  are  parasitic  on  it  are  fig- 
ured in  Harris's  "  Injurious  Insects."  They  are 
shown  of  the  natural  size  in  the  annexed  cut^j. 
The  following  is  a  summary  of  the  natural 
history  of  the  army-worm. 

The  insect  is  with  us  every  year.  In  ordi- 
nary seasons,  when  it  is  not  excessively  numerous,  it  is  seldom 
noticed :  1st,  because  the  moths  are  low,  swift  fliers,  and  noc- 
turnal in  habit;  2d,  because  the  worms  when  young  have 
protective  coloring,  and  when  mature  hide  during  the  day  at 
the  base  of  meadow-grass.  In  years  of  great  abundance  the 
worms  are  generally  unnoticed  during  early  life,  and  attract 
attention  only  when,  from  crowding  too  much  on  each  other 
or  from  having  exhausted  the  food-supply  in  the  field  in 
which  they  hatched,  they  are  forced  from  necessity  to 
migrate  to  fresh  pastures  in  immense  bodies.  The  earliest 
attain  full  growth,  and  commence  to  travel  in  armies,  and  to 
devastate  our  fields,  and  attract  attention,  about  the  time  that 
winter  wheat  is  in  the  milk ;  this  period  being  two  months 
later  in  Maine  than  in  Southern  Missouri.  They  soon  after- 
wards descend  into  the  ground,  and  thus  suddenly  disappear, 


Digitized  by 


Google 


DIKED  SALT  MARSHES.  25B 

moths  hibernate  and  oviposit  soon  after  vegetation  starts  in 
spring.  The  eggs  are  inserted  between  the  sheath  and  stalk, 
or  secreted  in  the  fold  of  a  blade.  Mature  and  perennial 
grasses  are  preferred  for  this  purpose  by  the  female.  The 
worms  abound  in  wet  springs  preceded  by  one  or  more  very 
dry  years.  They  are  preyed  upon  by  numerous  enemies, 
which  so  effectually  check  their  increase,  whenever  they 
unusually  abound,  that  the  second  brood,  where  it  occurs, 
is  seldom  noticed;  and  two  great  army-worm  years  have 
never  followed  each  other,  and  are  not  likely  to  do  so. 
They  may  be  prevented  from  invading  a  field  by  judicious 
ditching ;  and  the  burning  over  of  a  field  in  winter  or  early 
spring  effectually  prevents  their  hatching  in  such  field. 

Professor  Goessmann  presented  the  following  report :  — 


THE  IMPROVEMENT  OF  SALT-MARSHES  IN  THE  TOWN  OF 
'      MARSHFIELD. 

The  increase  of  the  area  under  cultivation  has  not  been 
quite  as  marked  during  the  past  year  as  was  anticipated  at 
the  close  of  the  preceding  season.  Various  circumstances 
have  largely  contributed  towards  that  result.  The  wet 
weather  during  the  spring  kept  the  grounds  too  soft  to  per- 
mit an  early  ploughing  and  harrowing.  The  subsoil  water, 
in  consequence  of  frequent  rains,  rose  considerably  above  the 
comparatively  low  level  of  the  prevailing  season,  and  injured 
more  or  less  some  of  the  crops  on  account  of  its  still  saline 
character,  in  particular  throughout  the  lower  portions  of  the 
marshes.  In  some  few  instances  the  crops  failed  entirely :  in 
the  majority  of  these  cases  they  suffered  in  a  sufficient  de- 
gree to  fall  largely  behind  good  average  crops.  As  a  large 
area  of  the  lands  still  yield  remunerative  grass  and  grain 
crops  by  a  mere  harrowing  of  the  surface,  the  more  expen- 
sive ploughing  is  frequently  deferred  to  some  future  season, 
t^hen  the  more  advanced  disintegration  of  the  accumulated 
vegetable  matter  shall  leave  no  other  chance  for  a  successful 
cultivation  than  a  thorough  breaking-up  of  the  spongy  sur- 
face matter.  As  two  succeeding  wet  seasons  have  kept  the 
old  sod  in  a  better  state  of  preservation  than  dry  seasons 
would  have   accomplished,  the   necessity  of  ploughing  the 
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lands  for  cultivation  is,  for  the  present,  considered  less  press- 
ing. The  sickness  of  Mr.  Thomas  B.  Williams,  the  largest 
owner  of  the  marsh-lands,  who  has  taken  thus  far  the  leader- 
ship in  the  more  costly  improvements,  as  deep  ditching  and 
ploughing,  has  caused  an  entire  cessation  of  all  extensive 
progressive  improvements  on  his  lands  during  the  last  au- 
tumn. These  temporary  disadvantages  are,  however,  well 
understood ;  and  it  is  safe  to  state  that  the  general  interest  felt 
in  the  enterprise  has  been  by  no  means  checked,  but  is  stead- 
ily increasing.  Whilst  it  cannot  be  denied  that  many  are 
still  keeping  aloof  from  engaging  in  the  improvements,  on 
account  of  the  fear  of  expenses  in  regard  to  the  harbor,  it 
is  not  less  certain  that  more  parties  have  been  at  work  upon 
the  marshes  during  the  past  year  than  at  any  time  since  the 
dike  has  been  built.  The  latter  has  been  in  very  good  work- 
ing-order during  the  past  year :  the  expenses  for  repairs  have 
not  exceeded  twenty  dollars  during  that  time. 

The  opinion  expressed  in  our  previous  reports,  that  the 
question  of  an  efficient  drainage  ought  to  be  considered  of 
controlling  importance,  and  should  receive  at  the  outset 
the  most  serious  attention,  is  at  present  accepted  by  all,  and 
already  verified  by  experience.  More  ditching  has  been 
done  than  in  any  previous  year.  Wherever  the  drainage 
has  been  neglected,  entire  barrenness  of  the  area,  or  a  scanty 
growth  of  everlasting^  has  been  the  result.  The  recommen- 
dation of  a  common  general  system  of  drainage  does  not  yet 
meet  with  that  general  approval  which  was  expected,  on 
account  of  the  opinion  of  many  parties,  that  the  numerous 
branches  of  the  creek  favor  sufficiently  individual  enterprise. 
Less  lands  have  been  ploughed  in  1877  than  in  1876,  for  rea- 
sons already  explained.  Two  hundred  and  fifty  acres,  or 
about  one-fifth  of  the  reclaimed  lands,  are  at  present  under 
cultivation,  including  fifty  acres  of  ploughed  lands,  also 
lands  sown  on  the  sod,  besides  what  has  been  harrowed, 
and  subsequentlv  sown  durinsr  the  past  autumn.     Some  of 
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was  consequently  very  unsatisfactory,  and  the  seeding  very 
imperfect.  In  other  instances,  no  proper  care  had  been  taken 
to  support  the  ploughing  by  a  previous  efficient  under-drain- 
ing. The  presence  of  highly  saline  subsoil  waters,  raised  in 
consequence  of  rains  considerably  above  their  level  during 
the  preceding  seasons,  either  prevented  entirely  the  germina- 
tion of  the  seeds,  or  produced  a  sickly  vegetation.  The  sur- 
face mass  upon  some  of  the  ploughed  lands,  still  largely  im- 
pregnated with  saline  waters,  has  become  compact  and  hard. 
Much  of  the  unploughed  and  well-drained  lands  can  now  be 
well  pulverized  by  harrowing  for  the  cultivation  of  grass  and 
grains.  Bradley's  Reversible  Harrow  is  usually  used  for  that 
purpose.  One  of  the  best  pieces  of  grass  and  of  oats  —  eight 
acres  of  the  former,  and  five  acres  of  the  latter  —  was 
raised  upon  lands,  after  simply  harrowing  the  surface  before 
seeding.  The  risks  incurred  by  sowing  directly  upon  the  old 
sod,  without  any  previous  harrowing  or  ploughing,  as  circum- 
stances may  advise,  is  well  illustrated  by  the  fact,  that,  in 
several  instances  during  the  past  summer,  good  hay-crops,  in 
some  cases  two  tons  and  a  half  per  acre,  have  been  harvested 
upon  lands  seeded  down  in  1875,  and  which  showed  scarcely 
any  grass  in  1876.  One  party  raised  in  that  way  about 
twenty-five  tons  from  seeds  he  considered  lost.  The 
ploughed  lands  have  been  chiefly  used  for  grain  and  cidti- 
vated  crops ;  the  harrowed  lands,  for  grass. 

Among  the  grain-crops,  oats  and  rye,  and  of  the  grasses 
red-top,  have  been  the  most  successful  crops  during  the 
past  season.  A  careful  approximate  estimate  of  the  amount 
of  some  of  the  leading  crops  grown  during  the  past  year 
shows  the  following  results :  — 

One  hundred  and  twenty  tons  of  hay. 

Eight  hundred  and  thirty  bushels  of  oats. 

Three  hundred  and  fifty  bushels  of  rye. 

Two  hundred  and  sixty  bushels  of  shelled  com. 

Somewhat  over  one  hundred  bushels  of  superior  potatoes  : 
they  were  large  and  smooth.  The  first  premium  awarded 
to  potatoes  at  the  late  Marshfield  Agricultural  Fair  was 
given  on  those  raised  upon  the  reclaimed  marsh-lands. 
Three-quarters  of  an  acre  produced  one  hundred  bushels  of 
potatoes. 

Garden-crops  of  various  descriptions  have  also  been  raised 
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with  good  success  by  various  parties.  Onions,  tomatoes, 
asparagus,  cucumbers,  melons,  cauliflower,  cabbages,  beans, 
pease,  and  sweet-corn  are  in  particular  mentioned. 

One  measured  acre  produced,  in  one  instance,  6,800  pounds 
of  hay ;  one  acre  of  oats  yielded  forty-three  bushels,  and  in 
case  of  rye  thirty  and  one-half  bushels.  The  second  premium 
at  the  Plymouth-county  Fair  was  received  for  that  acre  of 
rye.  Hay  in  barn  sold  at  twenty  dollars  per  ton ;  oats  at 
retail  sold  for  fifty-five  cents  per  bushel,  and  rye  at  about 
one  dollar  per  bushel. 

The  previously  stated  yields  of  different  crops  per  acre, 
although  somewhat  exceptional,  deserve  particular  notice 
on  account  of  the  circumstance,  that  they  are  obtained  with- 
out the  aid  of  any  fertilizer :  they  are  a  practical  illustration 
of  the  fitness  of  these  reclaimed  marshes  for  a  remunera- 
tive cultivation.  This  gratifying  result  receives  still  more 
significance  from  the  fact  that  the  production  of  satisfactory 
crops  is  by  no  means  confined  to  a  comparatively  small  area, 
but  has  been  observed  upon,  the  most  extensive  portion  of  the 
reclaimed  marshes.  Wherever,  either  by  natural  advantages 
or  by  a  judicious  management,  the  saline  character  of  the 
soil-waters  has  been  weakened,  the  crops  have  been  satisfac- 
tory, provided  the  season,  and  the  selection  of  the  crop  with 
reference  to  the  mechanical  condition  of  the  soil,  have  fa- 
vored the  enterprise.  The  preparations  for  the  coming  sea- 
son have  been  more  general  than  in  previous  years.  Much 
confidence  is  placed  in  preparing  the  surface,  by  mere  harrow- 
ing, for  grass  and  grains.  Red-top  and  rye  have  been  largely 
sown,  and  are  apparently  taking  the  lead :  oats  will  follow 
next  in  importance.  The  prospects  for  the  season,  on  the 
whole,  are  considered  very  good.  Less  than  ten  acres  are 
reported  having  changed  ownership  during  the  past  year. 
An  attempt  has  been  made  during  the  past  year,  by  the  own- 
ers of  the  reclaimed  marsh-lands  and  the  constructors  of  the 
dike,  to  induce  the  State  Legislature  to  protect  their  enter- 
prise against  claims  of  damages  for  alleged  injuries  to  the 
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and  thus  retard  the  progress  in  the  cultivation  of  the  re- 
claimed lands.  The  growing  public  sentiment  in  favor  of 
the  reclamation  of  marsh-lands  on  a  larger  and  more  general 
basis  has  received  of  late  a  very  valuable  practical  support 
by  the  very  judicious  and  highly  commendable  decision  of 
the  Massachusetts  Agricultural  Society  to  offer  a  consider- 
able sum  of  money  as  premiums  for  successful  attempts  to 
bring  marsh-lands  under  cultivation.  The  moral  influence 
of  this  act  is  felt  at  Marshfield,  and  its  enterprising  farmers 
will  not  be  found  missing  among  the  successful  competitors. 

c.  a.  goessmann. 

George  M.  Baker. 


SECOND  DAY. 

The  Board  met  at  ten  o'clock,  A.M.,  Hon.  Henry  B.  Peirce 
in  the  chair. 

Present :  Messrs.  Abbott,  Bagg,  Baker,  Brown,  Chadbourne, 
Clark,  Comins,  Damon,  Davenport,  Fenn,  Goessmann,  Had- 
wen,  Hersey,  Johnson,  Knowlton,  Knox,  Lewis,  Macy,  Mer- 
rill, Moore,  Peirce,  Phinney,  Sargent,  Slade,  A.  A.  Smith, 
M.  J.  Smith,  Upham,  Vincent,  Wakefield,  Ware,  Warner,  and 
Wilder. 

Vbted^  To  appoint  a  committee  to  consider  and  report 
upon  the  time  and  place  of  holding  the  country  meeting. 
Messrs..  M.  J.  Smith,  Arthur  A.  Smith,  and  Hersey. 

Vbted^  That  a  committee  be  appointed  to  consider  and 
report  a  list  of  subjects  for  investigation  and  essays,  and  the 
committees  to  which  they  shall  be  assigned.  Messrs.  Clark, 
Sargent,  and  Ware. 

Voted^  That  a  committee  be  appointed  to  nominate  two 
members  of  the  Examining  Committee  of  the  Massachusetts 
Agricultural  College. 

Mr.  Baker  requested  to  be  excused  from  acting  on  the 
committee  upon  the  times  of  holding  the  county  shows ;  and 
Mr.  Damon  was  appointed  in  his  place. 
3;^ 


Digitized  by 


Google 


258 


BOARD  OF  AGRICULTURE. 


Mr.  Moore,  for  the  Committee  on  Credentials,  submitted 
the  following 

REPORT. 

The  committee  appointed  to  examine  and  report  upon  the 
credentials  of  newly  elected  members  respectfully  report  that 
they  have  attended  to  that  duty,  and  find  the  following  duly 
elected :  — 


Benjamin  P.  Ware 
John  A.  Goodwin 
Thomas  J.  Damon 
O.  B.  Hadwen  . 
William  A.  Warner 
John  F.  Brown 
Ariel  K.  Abhott 
Otis  J.  Davenport 
Avery  P.  Slade 
John  Lane 
James  S.  Grinnell 


by  the  Essex  Society, 
«*       Middlesex  North, 
"      Middlesex  South, 
**       Worcester, 
"       Worcester  West, 
**       Worcester  North. 
"       Highland. 
"       Deerjield  Valley, 
»•       Bristol, 
**       Plymouth, 
appointed  by  the  Executive, 

John  B.  Mooee,     \ 

F.  C.  Knox,  >  Committee, 

John  E.  Merrill,  ) 


The  secretary  made  a  statement  of  the  circumstances 
under  which  he  entered  upon  the  duties  of  his  office  on  the 
14th  of  February,  1853.  The  Board  had  been  organized  by 
an  Act  of  the  Legislature,  signed  by  the  Governor,  on  the 
21st  of  April,  1852,  and  had  requested  Dr.  Edward  Hitch- 
cock, the  president  of  Amherst  College,  to  take  the  office ; 
but  the  earnest  entreaty  of  the  trustees  prevailed,  and  he 
finally  declined.  The  Board  then  wrote  to  Mr.  Flint,  who  had 
recently  gone  to  establish  himself  in  New  York,  asking  his 
opinion  as  to  what  the  duties  and  the  qualifications  of  such 
an  officer  should  be.  This  opinion  was  given  at  some  length, 
without  the  slightest  idea  that  the  Board  had  any  thought  of 


^«   v:^ 
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Soon  after  this,  a  letter  was  received  from  a  committee  of 
the  Board,  asking  him  to  come  to  Boston  and  confer  with 
them,  which  he  did,  but  not  with  any  intention  of  changing 
his  plans.  After  several  interviews,  and  consultation  with 
many  friends  best  capable  of  giving  advice,  the  decision  was 
finally  made  to  accept  the  oflBce.  The  nomination  was  made 
to  the  Board ;  and  the  present  secretary  was  elected,  with 
the  understanding  that  he  should  be  allowed  to  pass  several 
months  at  the  Sheffield  Scientific  School  at  New  Haven. 

It  was  expressly  understood  that  the  office  would  not  be 
subject  to  the  caprices  of  an  annual  election.  With  any 
other  condition,  the  position  would  have  been  declined  with- 
out a  second  thought.  It  involved  too  complete  a  change  of 
the  whole  plan  of  life  to  make  it  prudent  for  any  young  man 
to  embark  on  an  uncertain  voyage.  The  committee  repre- 
senting the  Board  stated  this  point  very  emphatically.  They 
said,  "  We  want  you  to  take  the  office,  grow  up  into  it,  and 
make  yourself  useful  for  twenty  years  to  come.'*  Now, 
twenty-five  years  —  a  quarter  of  a  century  —  having  passed, 
the  secretary  desired  to  tender  his  resignation  to  the  Board,  — 
a  step  which  he  had  long  contemplated,  as  many  members 
already  knew. 

The  secretary,  thanking  the  Board  for  the 'entire  cordial- 
ity, confidence,  and  unanimity  with  which  the  members  had 
always  co-operated  with  him,  tendered  his  resignation  of  the 
office. 

The  resignation  was  referred  to  a  committee,  consisting  of 
Messrs.  Chadboume  of  Williamstown,  Clark  of  Amherst, 
Moore  of  Concord,  Wakefield  of  Palmer,  and  Phinney  of 
Barnstable. 

This  committee,  after  full  consideration,  submitted  the  fol- 
lowing preamble  and  resolution,  and  moved  their  adoption :  — 

Whereas,  Hon.  Charles  L.  Flint  has  presented  to  the  Board  a  state- 
ment concerning  his  connection  with  the  same  during  the  past  twenty- 
five  years,  and  has  offered  his  resignation  as  secretary: 

Resolved,  That  the  Board  desires  to  express  its  high  appreciation  of 
the  valuable  services  of  Secretary  Flint,  and  hereby  earnestly  requests 
him  to  withdraw  his  resignation,  and  continue  the  good  work  on  behalf 
of  the  agricultural  interests  of  the  Conmionwealth,  in  which  he  has 
achieved  so  enviable  a  reputation. 
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Col.  Clark,  President  Chadbourne,  Dr.  Wakefield,  Mr.  Ware 
of  Marblehead,  delegate  of  the  Essex  Agricultural  Society, 
and  others,  spoke  eloquently  in  favor  of  the  adoption  of  the 
resolution. 

While  the  preamble  and  resolution  were  under  considera- 
tion. Col.  Wilder  came  into  the  Board,  when  the  Secretary 
of  State  resigned  the  chair  to  him,  upon  which  he  gave  many 
interesting  and  valuable  reminiscences  of  the  past  operations 
of  the  Board,  and  expressed  regret  that  Mr.  Flint  should 
have  taken  advantage  of  his  absence  to  submit  his  resigna- 
tion, which  he  had  strictly  enjoined  him  not  to  do.  Col. 
Wilder  desired  to  join  in  the  expressions  of  gratitude  to 
Mr.  Flint  for  his  most  acceptable  services  as  Secretary  of  the 
Board  for  this  long  course  of  years.  He  said  he  had  feared 
that  Mr.  Flint  would  tender  his  resignation,  and  had  prepared 
some  resolutions  to  meet  such  an  emergency ;  and,  as  he  had 
lost  the  opportunity  to  express  his  feelings,  he  would  submit 
them  now,  and  he  was  requested  to  do  so.  They  were  as  fol- 
lows:— 

Resolved^  That  the  thanks  and  gratitude  of  the  Massachusetts  Board 
of  Agriculture  are  eminently  due  to  the  Hon.  Charles  L.  Flint,  for  the 
ability  and  fidelity  with  which  he  has  discharged  the  duties  of  secretary 
for  the  last  twenty-five  years,  in  a  manner  alike  honorable  to  the  Com- 
monwealth, and  beneficial  to  its  people. 

Resolved,  That  we  tender  to  Mr.  Flint  our  personal  acknowledgments 
for  the  courtesy  and  kindness  which  have  ever  characterized  his  intercourse 
with  the  members  of  the  Bdard,  with  the  sincere  desire  that  the  remainder 
of  his  days  may  be  as  happy  and  prosperous  as  the  past  have  been  honor- 
able and  useful. 

The  resolutions  were  added  to  that  already  submitted,  and 
all  were  unanimously  adopted. 

The  following  is  the  statement  submitted  by  Col.  Wil- 
der :  — 

& 

HISTORY  AND  PROGRESS  OF  THE  BOARD. 

B7  HAR8HAXL  P.  WILD^ 
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fact,  and  also  that  only  one  member  of  the  original  Board, 
and  Secretary  Flint,  are  present  with  us  on  this  occasion, 
and  that  he  who  now  addresses  you  will  soon  be  numbered 
among  those  who  will  have  passed  beyond  the  river,  to  work 
with  you  no  more,  I  have  thought  it  proper  to  submit  a  few 
thoughts  in  regard  to  the  history  and  progress  of  the  Board, 
although  at  the  risk  of  repeating  some  things  I  may  have 
stated  before.  The  results  of  our  labors  are  so  fully  set 
forth  in  the  beginning  of  the  secretary's  report,  and  in  former 
reports,  as  scarcely  to  need  an  additional  remark,  except  by 
way  of  confirmation.  And  what  I  shall  say,  I  beg  may  not 
be  considered  as  valedictory  for  myself  or  for  the  Board: 
God  only  knows  when  the  time  shall  arrive  for  the  utterance 
of  these.  As  for  the  Board,  we  believe  it  will  speak  for 
itself  for  many  years  to  come. 

Anterior  to  its  establishment,  very  little  united  action  had 
taken  place  between  the  agricultural  societies  of  our  own  or 
other  States  of  the  Union  for  the  purpose  of  creating  State 
Boards  of  Agriculture.  But'  the  example  of  Massachusetts 
and  a  few  other  States  produced  a  change  in  public  sentiment, 
which  has  resulted  in  great  improvement.  True,  there  were 
agricultural  societies  in  many  of  our  States,  some  of  which 
still  live  in  a  green  old  age,  and  are  actively  at  work  with  us ; 
but  there  were  no  State  Boards  of  Agriculture,  with  represen- 
tatives, constituting,  as  they  now  do,  departments  for  great 
agricultural  influence  and  importance.  It  is  also  true  that 
there  were  many  illustrious  examples  of  men,  who,  as  pio- 
neers, were  endeavoring  to  establish  the  importance  of  sci- 
ence as  especially  applicable  to  agriculture ;  but  it  was  not 
until  the  appointment  of  Henry  Colman  of  Massachusetts  as 
a  State  Commissioner  in  1836,  that  such  improvement  took 
definite  shape ;  and,  notwithstanding  his  reports  were  sus- 
pended in  1840,  they  are  now  regarded  as  treasures  of  great 
practical  knowledge,  especially  those  in  regard  to  the  charac- 
ter of  our  soils,  the  reclamation  of  waste  lands,  and  the  adapta- 
tion of  crops.  These  awakened  a  more  thorough  examination 
into  the  subject ;  and  the  seed  then  sown  finally  germinated, 
and  produced  the  Central  Board  of  Agriculture.  This  was 
organized  March  20,  1851,  Marshall  P.  Wilder  as  president, 
Henry  W.  Cushman  and  John  W.  Lincoln  as  vice-presidents, 
Allen  W.  Dodge   corresponding,  and   Edgar   K.  Whitaker 
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recording  secretaries,  with  three  delegates  from  each  of  the 
incorporated  societies.  At  a  meeting  of  the  Central  Board 
of  Agriculture,  Jan.  14,  1852,  it  was  resolved  to  petition  the 
Legislature  in  the  following  resolution :  — 

**  Resolved,  That,  inasmuch  as  agriculture  is  the  chief  occupation  of 
her  citizens,  the  Commonwealth,  in  the  organization  of  her  government, 
should  be  provided  with  a  department  of  agriculture,  with  offices  com- 
mensurate with  the  importance  of  the  duties  to  be  discharged,  and  the 
labors  to  be  performed.'* 

This  action  resulted  in  the  establishment  of  the  present 
State  Department,  which  succeeded  the  Central  Board  of 
Agriculture. 

This  Act  was  passed  in  the  session  of  1852 ;  and  Mr.  Flint 
entered  upon  his  duties  as  Secretary  of  the  Board  in  Febru- 
ary, 1853,  which  office  he  has  filled  with  signal  ability  and 
fidelity  for  a  quarter  of  a  century,  and  with  honof  to  the 
Commonwealth,  having  fully  justified  the  unqualified  in- 
dorsement of  Hon.  Edward  Everett,  president  of  Hai-vard 
College  at  the  time  of  his  graduation,  who  earnestly  recom- 
mended him  for  election. 

One  of  the  best  things  which  Massachusetts  has  ever  done 
to  advance  the  cause  of  agriculture  was  the  creation  of  this 
Department  of  Agriculture,  and  locating  the  office  of  the  sec- 
retary at  the  Capitol.  This  has  been  a  source  of  great  con- 
venience to  the  public,  as  reliable  information  can  there  be 
i  obtained  from  the  best  sources,  and  where  the  secretary  is 

I  always  at  his  post.     This  centre  of  information  has  become 

i  of  great  importance,  where  persons  have  been  put  in  com- 

!  munication  with  one  another,  so  as  to  be  able  to  obtain  par- 

ticular classes  of  stock,  positions  on  farms,  as  foremen,  &c. 
It  is  a  convenience  to  both  parties.     This,  in  future,  will  be 
more  recognized  and  appreciated. 
I  By  the  Act  constituting  the  State  Board,  all  the   duties 

I  which  had  been  performed    by  the    secretary  of  state  in 

regard  to  agricultural  matters  now  devolved  on  the  secre- 
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of  the  department.  Thus  the  Board  became  the  organ  of 
the  farming  community,  being  placed  near  and  connected 
with  the  government ;  so  that  the  whole  legislation  in  refer- 
ence to  bounties,  premiums,  and  general  agricultural  inter- 
ests of  the  State,  has  been  controlled  or  influenced  by  the 
department ;  and  thus  by  its  operations  it  was  also  brought 
into  friendly  communication  and  reciprocal  relations  with 
the  various  local  agricultural  associations  of  the  Common- 
wealth and  country,  dispensing  to  them,  and  receiving  in 
return,  valuable  information  for  the  benefit  of  the  public. 

Few  are  aware  of  the  salutary  influences  which  the  Mas- 
sachusetts Board  of  Agriculture  has  exercised  on  the  farming 
community  and  the  public  mind  during  the  period  of  its 
existence.  An  entire  and  complete  change  has  taken  place 
in  public  opinion  with  regard  to  the  paramount  importance 
of  agricultural  education.  There  are  some  here  who  remem- 
ber, at  the  time  of  the  organization  of  the  Board,  the  great 
prejudice  which  existed  against  what  was  then  termed  '*  book 
farming ; "  and  there  were  but  few  papers  or  periodicals  that 
would  boldly  stand  forth  as  champions  of  the  cause. 

But,  amidst  all  the  discouragements,  here  was  sustained 
and  cherished  the  first  general  efforts  for  the  establishment  of 
an  agricultural  college,  now  so  favorably  known  and  appre- 
ciated ;  and  here,  ever  since,  it  has  been  fostered  and  encour- 
aged as  one  of  the  most  important  branches  of  education, 
receiving  the  patronage  of  the  government,  and  good  will  of 
the  people.  Almost  an  entire  revolution  has  taken  place  in 
the  received  principles  and  practices  of  cultivation  during  the 
existence  of  the  Board ;  and  much  of  this  can  be  traced  to 
the  investigations  of  its  members  and  the  publication  of 
their  experience,  thus  not  only  teaching  each  other,  but  mak- 
ing the  knowledge  of  one  the  property  of  all. 

And  here  it  may  be  stated,  that,  twenty-five  years  ago,  the 
agricultural  literature  of  the  country  was  far  from  being 
creditable  to  us.  Most  of  the  works  of  ability  were  reprints 
of  English  publications,  and  were  not  generally  read,  or 
adapted  to  our  location.  The  Board  has  contributed  largely 
to  the  improvement  of  the  agricultural  literature  of  the 
country,  raising  it  to  a  much  higher  standard  of  merit,  until 
now  it  stands  on  a  par  with  that  of  any  other  science. 

Among  the  labors  of  the  Board  it  should  also  be  remem- 
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bered  that  it  early  instituted  an  elaborate  series  of  farm 
experiments. 

It  originated  the  law  for  the  protection  of  sheep,  which 
has  also  been  adopted  by  many  other  States. 

It  effected  legislation  for  the  organization  and  encourage- 
ment of  farmers'  clubs,  which  are  now  so  popular  and  useful. 

Twenty  years  ago  it  was  diflBcult  to  get  an  audience  of 
farmers  to  listen  to  the  most  distinguished  scientific  men, 
like  Agassiz  and  Johnson :  now  farmers  will  go  great  dis- 
tances to  hear  lectures  from  such  men  upon  agriculture. 

It  originated  the  law  for  the  inspection  of  fertilizers,  and 
appointed  the  State  agricultural  chemist. 

And,  as  a  crowning  glory,  it  arrested  the  progress  of  that 
dreadful  scourge,  the  pleuro-pneumonia,  and  extirpated  it  from 
our  State.  Had  it  not  been  for  the  united  and  persistent 
action  of  the  Board,  it  probably  would  here,  as  in  Europe, 
have  devastated  not  only  our  own,  but  other  States,  at  a  loss 
of  hundreds  of  thousands,  if  not  millions,  of  dollars.  But 
who  that  is  cognizant  of  these  facts  can  doubt  that  this  action 
of  the  Board  with  reference  to  that  disease  was  worth  more 
to  the  State  and  the  country  than  many  times  the  cost  of 
our  depaitment  from  the  beginning,  or  the  expenses  of  sus- 
taining it  longer  than  any  of  us  shall  live  ? 

In  regard  to  the  influence  of  the  Board  we  have  a  striking 
illustration  of  the  power  of  association  as  stated  by  Mr. 
Webster.  "  The  great  truth  of  the  present  generation," 
said  he,  "  is  that  public  improvements  are  brought  about  by 
voluntary  combinations  and  associations."  So  it  has  been  in 
the  operations  of  this  Board. 

It  has  brought  together  from  time  to  time  a  band  of  the 
most  intelligent,  practical,  and  scientific  co-workers  that  the 
State  possessed,  and  it  is  to  this  centralization  that  we  are 
much  indebted  for  the  progress  we  have  made.  If  any  one 
doubts  this,  let  him  examine  the  reports  of  the  Secretary  for 
the  last  quarter  of  a  century,  and  I  think  he  will  have  his 
doubts  removed. 

With  the  Report  now  in  press  there  will  have  been  pub- , 
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These  annual  .volumes,  embracing  in  all  an  issue  of  more 
than  two  hundred  and  fifty  thousand  copies,  have  gone  forth 
not  only  to  the  farmers  of  this  Commonwealth,  but  have 
been  distributed  throughout  our  own  and  foreign  lands. 
They  constitute  a  compi-ehensive  library  in  themselves, 
embracing  essays,  reports,  and  discussions  on  almost  every 
subject  in  agriculture,  and  are  eagerly  sought  for  with  every 
issue. 

These  reports  have  greatly  promoted  the  objects  for  which 
the  Board  was  established,  and  extended  its  influence  far 
and  wide.  No  similar  publication,  within  my  knowledge, 
contains  more  practical  and  useful  information  for  farmers. 
Complete  sets  have  already  become  valuable,  and  are  more  and 
more  apreciated.  By  these  reports  young  men  have  been  stim- 
ulated to  become  farmers ;  and  by  the  example  of  the  Board, 
and  the  correspondence  of  its  members,  other  States  have  been 
led  to  establish  State  Boards  of  Agriculture  on  our  plan. 

Nor  must  it  be  forgotten,  that,  from  the  first,  the  Massa- 
chusetts State  Board  have  been  the  firm  friends  of  agricul- 
tural education,  and  have  always  co-operated  heartily  for  the 
advancement  and  welfare  of  the  agricultural  college,  whose 
influence  is  now  beginning  to  be  felt,  not  only  at  home,  but 
in  the  far-off  islands  of  Japan,  where,  to  the  honor  of  our 
Commonwealth,  William  S.  Clark,  the  president  of  her  agri- 
cultural college,  has  erected  the  first  agricultural  college 
of  Japan,  and  installed  in  its  faculty  (under  the  auspices 
of  that  nation)  a  president  and  two  professors,  all  of  whom 
were  graduates  of  the  Massachusetts  Agricultural  College. 

Gentlemen,  I  have  spoken  with  freedom;  for  I  have 
co-operated  with  this  Board  from  its  inception,  and  am 
familiar  with  its  operations.  I  have  ever  felt  a  deep  interest 
in  the  agriculture  of  Massachusetts,  especially  in  the  welfare 
and  usefulness  of  this  department ;  and  I  think  facts  fully 
substantiate  the  statements  I  have  made.  I  have  therefore 
thought  it  but  just  to  submit  to  you  my  views  in  regard  to 
what  it  has  accomplished  in  the  first  quarter  of  a  century 
of  its  existence.  This  I  have  done,  without  any  intention  of 
magnifying  its  importance,  and  only  for  the  purpose  of  ren- 
dering justice  to  those  who  assisted  in  laying  its  foundations, 
and  also  to  those  who  have  labored  with  us  for  its  advance- 
ment.   Most  of  its  progenitors  have  been  removed  from  theii* 
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earthly  mission.  Only  one  of  the  original  members  (he  who 
now  addresses  you)  and  Mr.  Secretary  Flint  are  now  con- 
nected with  the  Board.  Nearly  all  the  rest  of  the  twenty 
original  members  constituting  the  Board  have  passed  away. 
If  any  think  I  have  spoken  too  favorably  of  the  Board,  or 
what  it  has  accomplished  in  the  first  twenty-five  years  of  its 
existence,  let  them  compare  the  condition  of  agriculture  at  the 
time  of  its  organization  with  the  subsequent  improvement,  in 
well-defined  and  systematic  knowledge,  of  the  present  day. 

When  we  consider  the  embarrassments  which  most  institu- 
tions have  to  labor  under  in  their  early  history,  I  think  we 
may  regard  the  operations  of  the  Board  as  reasonably  suc- 
cessful. Our  movements  are  in  the  right  direction ;  and  in 
the  future  as  in  the  past,  time  will  greatly  promote  the  pros- 
perity and  wealth  of  the  State. 

For  myself,  I  desire  to  be  thankful  that  I  have  been  per- 
mitted to  witness  the  progress  already  made  by  the  Board. 
Soon  all  of  those  who  were  banded  together  at  its  organiza- 
tion will  have  ceased  from  their  labors  on  earth ;  but  I  rejoice 
that  I  have  lived  to  see  the  doubts  and  opposition  of  that  day 
pass  away,  and  the  Board  receive,  as  it  does,  the  public  favor 
and  the  fostering  care  of  the  government.  But  we  cannot 
stop  here.  Much  has  been  accomplished ;  but  greater  results 
are  to  be  attained.  We  have  but  just  entered  the  field  which 
Massachusetts  is  to  occupy  in  the  successful  cultivation  of 
her  lands ;  and  we  confidently  believe  the  time  may  not  be 
distant,  when  science  shall  have  improved  the  arts  of  cultiva- 
tion to  its  utmost  extent,  and  we  shall  better  understand  the 
laws  which  govern  it ;  when,  by  a  better  knowledge  of  the 
constituents  and  capacities  of  our  lands,  a  proper  division 
of  labor,  a  wise  selection  of  crops  and  the  constituents  for 
fertilizing  them,  we  may  be  enabled  to  compete  favorably 
with  the  richer  lands  of  the  West. 

This  review  of  our  work  should  be  satisfactory.  Much  of 
our  progress  is  the  result  of  individual  exertion;  but,  after  all, 
the  grand  motive-power  is  associated  effort.  Let  us,  then, 
take  fresh  courage,  and  work  right  onward  for  the  advance- 
ment of  our  cause,  thus  receiving  and  disseminating  infor- 
mation for  the  benefit  of  all.  And  as  you  come  up,  from 
year  to  year,  from  all  parts  of  our  Commonwealth,  with  the 
results  of  your  observation  and  experience,  may  you  have 
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the  satisfaction  of  believing  that  yon  have  done  and  are 
doing  something  to  increase  the  wealth,  happiness,  and  pros- 
perity of  the  people  of  our*  beloved  Commonwealth. 

On  motion  of  Major  Phinney  it  was  unanimously 
Voted^  That  the  thanks  of  the  Board  be  presented  to  Col. 
Wilder  for  the  highly  interesting  facts  in  regard  to  the 
history  and  the  operations  of  the  Board  for  the  last  quarter  of 
a  century. 

Major  Phinney  then  reported  upon  the  Marshfield  Society ; 
Mr.  MiLO  J.  Smith,  upon  the  Worcester  West;  Mr.  Chad- 
BOUENE,  upon  the  Hingham  ;  Mr.  Had  wen,  upon  the  Bristol ; 
Mr.  Knowlton,  upon  the  Martha's  Vineyard;  and  Mr. 
Bagg,  upon  the  Worcester. 

Professor  Sargent  submitted  the  following :  — 

NOTES  ON  TREES  AND  TREE-PLANTING. 

BY  C.   8.   SABGENT, 

Director  of  the  Botanic  Garden  and  Arboretum  of  Harvard  University, 

The  following  remarks  may  be  considered  as  supplemen- 
tary to  a  paper  *  contributed  by  me  to  the  Report  of  the  Board 
of  Agriculture  for  the  year  1875.  They  are  the  result  of 
investigations  made  since  the  publication  of  that  paper,  and 
undertaken  in  the  hope  of  adding  to  the  short  list  of  trees 
from  which  planters  on  the  barren  soil  and  in  the  severe 
climate  of  New  England  must  select  their  mateiial  for 
profitable  sylviculture. 

The  value  for  New-England  plantations  of  the  white  ash, 
white  and  Scotch  pines,  European  elm,  white  oak,  the  hicko- 
ries, white  willow,  sugar-maple,  and  European  larch,  has 
already  been  considered;  with  these  may  perhaps  be  ad- 
vantageously associated  the  following  native  and  foreign 
trees : — 

The  Red,  or  Norway  Pine  (^Pinics  resinosa^  Ait). 

A  native  of  the  Northern  United  States,  from  the  Atlantic 
to  beyond  the  Great  Lakes,  and  from  the  mountains  of  Penn- 
sylvania to  the  shores  of  Hudson's  Bay,  the  red  pine, 
though  found  growing  in  several  localities  in  Massachusetts, 
1  A  Few  Suggestions  on  Tree-Planting. 
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is  less  common  here  than  farther  north,  where,  however,  it 
never  forms  extensive  forests,  and  only  appears  in  isolated 
clumps  of  a  few  hundred  trees,  either  growing  singly,  or 
mixed  with  the  more  common  conifers  of  the  North.  The 
fact  that  it  is  found  growing  spontaneously  in  different  parts 
of  this  State,  and  the  excellent  results  which  the  occasional 
experiments  in  its  cultivation  here  already  promise,  prove 
that  the  red  pine  is  well  adapted  to  our  soil  and  climate. 

It  is  doubtful  if  red-pine  lumber  now  ever  reaches  the 
large  eastern  markets,  so  rare  is  this  tree  becoming  in  the 
New-England  States ;  but  large  quantities  are  still  exported 
from  Canada  to  Great  Britain,  where  it  is  highly  valued. 
A  recent  English  writer  on  timber,  speaking  of  the  Canada 
red  pine  as  it  appears  in  the  English  markets,  says,  **  The 
wood  is  white,  tinged  with  yellow  or  straw-color :  it  is  tough, 
elastic,  moderately  strong,  and  possesses  a  clear,  fine  grain, 
which  works  up  well,  bearing  upon  the  surface  a  smooth, 
silky  lustre.  It  is  not  apt  to  shrink,  split,  or  warp  much  in 
seasoning ;  and,  technically  speaking,  it  stands  well,  which 
renders  it  a  choice  and  very  valuable  wood  for  all  kinds  of ' 
construction,  while  in  the  domestic  arts  there  need  not  be 
any  limit  to  its  application."  *  As  compared  with  white  pine, 
red  pine  is  heavier  (the  author  quoted  above  gives  its  spe- 
cific gravity  as  .553 ;  that  of  white  pine,  as  .435 ;  and  that  of 
the  common  New-England  pitch-pine,  as  .659),  much  stronger 
and  stiffer,  and,  from  the  greater  amount  of  resinous  matter 
which  it  contains,  more  durable,  although  less  easily  worked, 
and  less  adapted  to  interior  finish  or  fancy-work. 

As  an  ornamental  tree  the  red  pine  is  destined  to  take  a 
high  place.  Its  rapid  growth,  clean,  red-barked  stem,  and 
feathery  foliage,  make  it  the  most  ornamental  of  the  two- 
leaved  pines,  of  which  the  Austrian  and  the  Scotch  are  the 
most  commonly  planted,  although  greatly  inferior  to  their 
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of  procuring  seed  has  alone  delayed  its  general  cultivation  in 
the  Northern  States.  The  red  pine,  under  the  most  favora- 
ble conditions,  does  not  produce  seed  every  year,  and  at  no 
time  is  the  crop  abundant,  or  easy  to  collect.  In  those 
localities  in  Maine  and  New  Hampshire  where  formerly  this 
tree  was  not  rare,  few  young  plants  are  springing  up;  and 
there  is  serious  danger  that  one  of  the  most  useful  and  beau- 
tiful of  our  native  trees  will,  before  many  years,  entirely  dis- 
appear from  the  Lastern  States.  For  this  reason,  this  brief 
notice  of  the  red  pine  is  introduced  here,  in  the  hope  of 
inducing  systematic  efforts  in  New  England  and  the  North- 
western States  to  procure  a  supply  of  its  seeds,  and  thus 
place  within  reach  of  Northern  arboriculturists  a  tree  of 
undoubted  value  and  great  promise. 

The  Wild  Black  Cherry  (Prunus  serotina^  Ehrhert). 

My  attention  has  been  called  to  the  capabilities  of  this 
tree  for  economic  planting  by  finding  it  growing  at  various 
points  on  the  New-England  coast,  in  the  most  exposed  situa- 
tions, on  the  poorest  soil,  and  often  within  the  direct  influ- 
ence of  the  salt  spray.  A  tree  that  grows  spontaneously 
and  with  considerable  vigor  in  such  situations  can  be  culti- 
vated successfully  in  almost  any  portion  of  the  United 
States,  within  its  natural  range,  whatever  the  soil  or  the 
exposure. 

Naturally  the  wild  cherry  extends  over  a  wide  territory  : . 
it  is  found  from  the  Great  Slave  Lake  in  the  north  ?  (Rich- 
ardson) to  Florida,  and  from  the  Atlantic  to  the  Mississippi. 
Through  all  the  Northern  and  Middle  States  it  is  a  common 
forestr-tree ;  but,  in  the  rich  lands  watered  by  the  Ohio  and 
its  tributaries,  the  wild  cherry  attains  its  largest  size,  and 
develops  its  best  qualities ;  and  it  is  still  not  uncommon  to 
find  in  the  less  thickly  .settled  portions  of  the  West  speci- 
mens eighty  to  one  hundred  feet  high,  and  from  three  to 
four  feet  in  diameter.  A  slow-growing  tree  on  the  poor  soils 
of  the  seaboard,  the  wild  cherry  increases  with  great  rapidity 
in  the  rich  deep  lands  which  it  prefers.  An  examination  of 
many  specimens  cut  from  trees  grown  in  Northern  Illinois, 
and  in  other  portions  of  the  West,  shows  an  average  annual 
increase  of  wood  of  over  half  an  inch  during  the  first  twenty 
years :  beyond  that  age,  the  growth  is  naturally  less  rapid ; 
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but  on  this  point  I  am  unable,  from  want  of  sufficient  mate- 
rial, to  speak  with  exactness. 

The  wood  of  the  wild  cherry  is  comparatively  light,  the 
specific  gravity  *  of  the  dry  wood  being  but  .454,  while  that 
of  black  walnut  equally  dry  is  .539  (the  average  of  two  speci- 
mens), or  eighteen  per  cent  heavier.  It  is  close  grained, 
compact,  and  not  liable  to  warp.  Of  a  dull,  light-red  tint, 
which  deepens  with  age,  it  in  time  almost  rivals  the  best 
mahogany  in  color.  For  these  qualities,  and  because  it 
works  easily  and  advantageously,  the  wood  of  the  wild 
cherry  is  highly  valued  by  the  cabinet-maker.  It  is  also 
now  largely  used  for  interior  finish;  and  it  is  the  only 
American  wood  employed  in  making  what  is  known  as 
"  ebonized  "  work,  that  is,  furniture  dyed  black  in  imitation 
of  ebony.  Cherry  is  still  considered  the  best  wood  for 
Mdndow-sashes.  The  application  of  wild  cherry  to  the  finish 
of  expensive  interiors  is  of  but  recent  date,  and  promises 
a  large  demand  for  this  wood ;  while  for  cabinet-making 
the  annual  consumption  is.  rapidly  and  steadily  increasing, 
although  still  far  behind  the  more  popular  black  walnut, 
which,  in  spite  of  its  sombre  color,  still  supplies  the  material 
for  fully  three-quarters  of  all  the  hard-wood  furniture  made 
in  the  United  States.  The  following  table  of  the  actual 
prices,  in  the  Boston  market,  of  the  principal  American 
woods  employed  in  cabinet-making,  will  show  the  compara- 
tive estimation  in  which  they  are  held,  and  will  furnish  an 
intimation  of  the  probable  supply  of  first-class  material  for 
this  purpose. 

Black  Walnut 975  per  1,000  feet 

White  Oak 65  *♦       ** 

Cherry 60  "       ** 

Butternut 60  "       " 

White  Ash 40   **       ** 

Sugar-Maple 40  *♦       ** 

The  wood  of  the  wild  cherry  when  dry  burns  well,  with- 
out snapping ;  but  it  is  soon  consumed,  and,  from  its  ligfht- 
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the  American  standard,  is  eighty-four  per  cent  its  superior. 
The  amount  of  ash  left  after  wild  cherry  is  burned  is  re- 
markably small,  being  only  eighteen  hundredths  of  one  per 
cent  of  the  weight  of  the  dry  wood  consumed. 

The  facility  with  which  young  plants  of  this  tree  are 
raised  from  seed,  the  ease  with  which  they  may  be  trans- 
planted, their  hai*diness,  rapid  growth,  and  power  to  resist 
rough  usage,  render  the  wild  cherry  a  valuable  subject  for 
forest-plantinp  on  a  large  scale ;  while  the  great  and  increas- 
ing dema-.d  for  the  wood  insures  a  certain  and  profitable 
sale  for  all  that  can  be  raised. 

In  many  portions  of  Ijfew  England  the  wild  cherry  can  be 
successfully  cultivated,  and,  wherever  the  soil  is  moderately 
deep  and  rich,  it' will  be  a  safe  and  profitable  tree  to  plant. 

la  the  Middle  and  Western  States  it  will,  I  think,  be 
found  one  of  the  most  satisfiictory  and  useful  timber-trees 
that  can  be  employed  in  forest-planting,  and,  although  not 
a  native  of  the  States  beyond  the  Mississippi,  its  great 
hardiness  and  adaptability  to  various  soils  lead  me  to  hope 
that  the  wild  cherry  will  succeed  in  the  treeless  regions  of 
Kansas  and  Nebraska  as  well  as  the  less  valuable  trees 
which  have  generally  been  planted  there. 

The  fact  that  the  wild  cherry  is  the  favorite  home  of  the 
American  tent  caterpillar,  which  preys  on  its  foliage,  and, 
unchecked,  finally  injures  its  giowth,  is  the  one  serious 
drawback  to  this  tree.  Great  as  this  objection  is,  it  will 
disappear  before  energy  and  concerted  action. 

The  American  Cork,  or  Western  Rock  Elm  (^Ulmus 
racemosa^  Thomas). 

This  tree  is  found  growing  with  the  common  Ameri- 
can elm,  and  in  situations  similar  to  those  selected  by  that 
tree,  from  the  south-western  county  of  Vermont,  westward 
to  Illinois,  and  from  the  Ohio  northward  into  Canada. 
It  is  common  in  New  York,  along  the  banks  of  the  Mohawk 
and  its  tributaries,  and  in  Yates  County,  near  Penn  Yan,  and 
occurs  in  many  parts  of  Ohio  and  Illinois :  but  it  is  in  the 
southern  peninsula  of  Michigan,  Wisconsin,  and  the  Province 
of  Ontario,  that  the  rock  elm  is  most  frequently  met  with. 
This  species  will  be  readily  distinguished  by  the  disposition 
of  the  flowers,  which,  unlike  those  of  other  elms,  are  borne 
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in  racemes  one  to  two  inches  long,  and  composed  of  several  ; 

clusters  of  two  to  four  flowers  together :   it  may  be   distin-  \ 

guished  also  from  the  common  American  elm,  at  all  seasons  *. 

of  the  year,  by  the  thick  corky  ridges  which  extend  along 
the  young  branches.  The  wood,  too,  will  be  found  to  be 
veiy  dissimilar  from  that  of  the  American  elm.  Its  specific 
gravity  is  .832,  while  that  of  American  elm  is  but  .649,  or 
twenty-two  per  cent  lighter.  It  is  almost  as  heavy  as  the 
best  eastern  hickory,  four  per  cent  heavier  than  the  best  San 
Domingo  mahogany,*  and  twenty-six  per  cent  heavier  than 
second-growth  eastern  white  oak. 

The  wood  is  fine  grained,  compact,  and  shows  but  little  of 
that  inclination  to  splinter  which  renders  the  wood  of  the 
American  elm  unfit  for  many  purposes  of  construction.  The 
heart-wood,  which  is  buff  in  color  with  reddish  tints,  is  sus- 
ceptible of  high  polish,  and  is  warm  and  agreeable  in  tone. 
Architects  and  cabinet-makers  to  whom  specimens  have  been 
submitted  speak  of  it  with  unqualified  praise  for  furniture- 
making  and  interior  decoration,  for  which  purposes  its  hard- 
ness, strength,  and  beauty  seem  to  particularly  adapt  it. 

The  wood  of  this  tree  is  unknown  in  the  eastern  markets. 
But  considerable  quantities  of  what  is  called  Canada  rock 
elm  are  annually  exported  into  Great  Britain  from  Canada ; 
but,  judging  from  the  descriptions  of  it,  I  am  inclined  to 
think  that  this  is  nothing  but  American  elm,  or  perhaps  a 
mixture  of  the  two,  as  lumbermen  do  not  well  distinguish 
this  species,  calling  all  elm  grown  on  high  and  rather  dry 
land  "  rock  elm,"  and  all  that  is  produced  along  the  river-banks 
and  in  damp  situations,  "  bastard  elm." 

Although  still  unknown  in  the  east,  the  wood  of  Ulmus 
racemosa  is  highly  valued  in  those  portions  of  the  Western 
States  where  it  is  abundant  enough  to  form  an  article  of 
commerce.  It  is  very  largely  employed  in  the  manufacture 
of  heavy  agricultural  implements,  such  as  ploughs,  mowing 
and  threshing  machines,  and  similar  articles,  in  the  construc- 
tion of  which  the  best  white  oak  is  used  in  the  east.  In  spite 
of  its  weight  and  strength,  this  wood  is  very  flexible,  and, 
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been  bent,  a  quality  which  finds  for  it  important  employ- 
ment. In  some  parts  of  Michigan,  rock  elm  is  largely  used 
for  the  frame-work  of  chairs,  and  for  the  hubs  of  wheels  and 
the  heavy  beams  of  stump-pullers  it  has  no  equal.  It  is  used 
for  the  slats  of  stock-cars,  and  for  this  and  other  purposes 
large  quantities  are  annually  consumed  by  the  railroads. 
Indeed,  the  wood  of  this  tree  is  generally  employed  wherever 
it  can  be  procured,  and  where  a  material  combining  at  once 
strength,  toughness,  and  solidity,  is  required.  Should  it 
reach  the  eastern  markets,  the  qualities  which  have  caused 
it  to  be  eagerly  employed  wherever  it  is  known  will  find  for 
rock  elm  a  ready  sale  here ;  while,  unless  the  opinion  of  those 
experts  to  whom  specimens  have  been  submitted  is  a  mis- 
taken one,  it  will  be  one  of  the  most  valuable,  as  it  is  one  of 
the  most  beautiful,  of  American  woods  for  the  architect  and 
cabinet-maker. 

Taking  the  standard  of  weight  as  the  best  test  of  the  heat- 
giving  quality  of  any  wood,  and  of  the  length  of  time  it  will 
continue  to  burn,  rock  elm  is  barely  surpassed  as  fuel  by 
hickory  itself.  The  specific  gravity  of  eastern  second- 
growth  hickory  is  .888 ;  that  of  rock-elm,  .882 ;  and  that  of 
second-growth  eastern  white  oak,  .662 ;  so  that,  applying  the 
test  of  weight,  rock  elm  as  fuel  is  worth  only  one  per 
cent  less  than  hickory,  while  it  is  worth  twenty-six  per  cent 
more  than  white  oak,  the  best  fuel  which  now  ever  reaches 
this  market  in  any  quantity.  Actual  experiments  show  that 
this  wood  bums  slowly,  with  a  bright  steady  flame,  and  with- 
out snapping :  ash  equal  to  sixty-eeven  hundredths  of  one  per 
cent  of  the  dry  wood  consumed  is  left  after  burning.  As  is 
to  be  expected  of  a  tree  yielding  such  heavy,  close-grained 
wood,  the  rock  elm  grows  very  slowly.  Specimens  *  before 
me,  cut  from  trees  grown  in  Michigan,  show  that  the  annual 
layers  of  wood  vary  in  width  from  one-sixteenth  to  one- 
eighth  of  an  inch,  and  that  the  tendency,  of  this  tree  is  to 
grow  more  rapidly  with  increasing  age.  One  stem,  only  five 
inches  in  diameter,  shows  sixty-seven  annual  layers ;  but  this 
specimen  doubtless  grew  in  very  unfavorable  soil,  as  a  tree 

1  I  am  particularly  indebted  to  Professor  W.  J.  Beal  of  the  Michifi^n  State 
Agricultural  College  at  LauMing,  for  excellent  specimens  of  the  wood  of  Ulmu9 
racemosa,  and  for  much  interesting  information  in  regard  to  its  employment  in 
the  Western  States. 
35 
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of  the  American  elm  growing  with  it  gained  but  six  inches 
in  sixty-five  years. 

Never  a  common  tree,  the  rock  elm  is  fast  disappearing 
from  even  those  parts  of  the  country  where  formerly  it  was 
the  most  abundant;  and  steps  should  at  once  be  taken  to 
propagate  and  plant  what  must  be  considered,  in  spite  of  its 
slow  growth,  one  of  the  most  valuable  of  American  timber- 
trees.  I  cannot  learn  that  the  rock  elm  has  ever  been  culti- 
tivated,  except  in  the  new  Arboretum  of  Harvard  University, 
where  seedlings  three  or  four  years  old  are  perfectly  hardy, 
and  are  growing  about  half  as  fast  as  American  elms  of  an 
equal  age.^ 

The  methods  employed  to  propagate  and  cultivate  the 
American  elm  will  be  found  equally  successful  with  the 
rock  elm,  which  will,  I  am  confident,  find  itself  at  home  in 
any  part  of  the  United  States,  and  in  any  situation  where  the 
American  elm  will  thrive.  The  cultivation  of  the  rock  elm 
cannot,  however,  be  recommended  in  those  portions  of  the 
country  infested  with  the  canker-worm,  which  will  doubtless 
attack  indiscriminately  the  foliage  of  all  the  North  American 
elms. 

The  Ailanthus  (^Ailanthvs  glandvloia^  Desf.). 

It  is  probable  that  no  tree  has  been  at  once  the  subject  of 
so  much  undeserved  praise  and  of  such  ignorant  and  foolish 
abuse  as  ha.s  been  bestowed  on  the  ailanthus  by  its  friends 
and  enemies  in  the  United  States  during  the  last  fifty  yeare. 
At  one  time  more  popular  as  a  shade-ti'ee  in  this  country 
than  any  other  native  or  foreign  tree  has  ever  been,  its  very 
name  soon  became  a  term  of  reproach ;  and  in  recent  years 
its  rare  advocates  in  American  journals,  reflecting  the  opin- 
ion that  has  of  late  been  formed  in  regard  to  this  tree  in 
Europe,  have  been  read  with  entire  indifference,  if  not  with 
positive  contempt.  A  careful  examination  of  the  serious 
objections  to  the  ailanthus,  and  of  whatever  merits  it  may 
be  found  to  possess,  will  perhaps  lead  to  a  more  just  appre- 
ciation of  its  real  character  and  proper  uses. 
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First  introduced  in  1751  into  Europe  from  the  northern 
provinces  of  China,  the  first  ailanthus  was  planted  in  the 
United  States  in  1784,  by  Mr.  William  Hamilton,  at  Wood- 
lands, near  Philadelphia.^  In  1804  it  was  first  planted  in 
New  England,  at  Portsmouth,  R.I.,  near  which  place  this 
tree  is  still  more  abundant  than  in  any  other  portion  of  New 
England  with  which  I  am  acquainted.  The  cultivation  of 
the  ailanthus  in  Europe  was  for  many  years  confined  to 
botanic  gardens,  and  other  large  collections ;  and  it  was  only 
at  a  comparatively  recent  date,  and  after  its  leaves  were  found 
to  furnish  food  to  a  silk-worm  (^Bombax  cynthia)^  that  atten- 
tion was  drawn  to  it  as  a  possible  subject  for  sylviculture. 
Its  value  for  this  purpose  seems  to  be  already  fully  estab- 
lished; and  inmiense  numbers  are  planted,  especially  in 
France,  where  it  has  succeeded  even  beyond  the  most  san- 
guine expectations ;  the  best  results  being  obtained  on  calca- 
reous soils,  and  along  the  sandy  seacoast,  while  the  only 
failure  recorded  is  on  the  southern  slopes  of  the  Maritime 
Alps,  where  even  the  ailanthus  has  succumbed  to  the  burning 
sun  and  excessive  droughts  of  the  summer  months.^ 

This  gradual  rise  in  popular  estimation,  based  on  scientific 
investigation  and  exact  knowledge,  is  precisely  opposite  to 
the  history  of  the  cultivation  of  the  ailanthus  in  the  United 
States. 

Early  in  this  century,  or  certainly  before  1820,  people 
began  to  plant  this  tree  about  their  houses,  attracted  by 
its  remarkably  rapid  growth,  the  tropical  appearance  of  its 
graceful  foliage,  and  its  entire  freedom  from  the  attacks  of 
insects:  these  advantages,  together  with  the  fact  that  it 
grew  as  rapidly  in  the  streets  of  New  York  and  Philadelphia 
as  in  the  country,  soon  created  a  wide-spread  feeling  in  its 
favor.  So  great  did  this  popularity  become  in  a  few  years, 
that  the  extent  to  which  the  ailanthus  was  planted  was 
only  limited  by  the  ability  of  nurserymen  to  supply  the 
demand  for  it.  It  was  thought  that  at  last  a  tree  was  found 
that  was  destined  to  take  the  place  of  all  others  for  city 
planting ;  but,  unfortunately,  this  opinion  was  based  on  very 
imperfect  informatioil  of  its  habits  and  character.    It  was 

1  Trees  of  America.  —  Browne,  p.  157. 

3  For  an  interestiDg  account  of  the  experiments  in  planting  the  ailanthus 
in  France,  see  Bevue  des  Eaux  et  Fordts,  vol.  xi.  p.  180. 
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soon  discovered  that  the  trees  showed  a  strong  tendency  to 
throw  up  numerous  suckers ;  and,  as  soon  as  they  grew  old 
enough  to  flower,  that  some  of  the  flowers  emitted  a  strong, 
and,  to  most  persons,  offensive  odor ;  and  that  the  clouds  of 
pollen  shed  from  the  flowers,  and  the  flowers  themselves, 
dropping  on  neighboring  roofs,  so  affected  the  water  caught 
on  them  as  to  render  it  unfit  for  use,  while  the  flowers 
falling  to  the  ground  made  the  country  yard  or  the  city 
sidewalk  unbearably  disagreeable. 

This  peculiarity  of  its  flowers  once  discovered,  the  ailan- 
thus  rapidly  sank  in  popular  estimation.  A  general  destruc- 
tion of  it  was  advocated,  and  soon  put  into  execution,  and 
the  few  which  escaped  serve  but  to  remind  us  of  its  former 
popularity  and  rapid  decline.*  Some  recent  writers  have 
claimed  that  this  tree  is  dioecious ;  that  is,  that  its  male  and 
female  flowers  are  produced  on  different  plants,  and  that,  as 
the  male  flowers  alone  emit  the  disagreeable  odor,  the  pistil- 
late flowers  being  free  from  this  peculiarity,  its  principal 
objection  could  be  overcome  by  propagating  and  planting 
only  the  individuals  bearing  female  flowers. 

This  could  easily  be  done ;  and  the  experiment  is  worth 
trying,  although  the  ailanthus  is  not  dioecious,  but  polyga- 
mous, and  produces  some  perfect  flowers,  varying  probably 
in  number  in  different  individuals,  among  the  pistillate  ones. 
Such  perfect  flowers  have,  of  course,  anthers ;  but  whether 
they  emit  the  same  disagreeable  odor  as  the  staminate  flow- 
ers, or  whether  they  are  ever  abundant  enough  to  be  percep- 
tibly disagreeable,  further  observations  alone  can  determine. 
But,  numerous  as  the  merits  of  the  ailanthus  are  as  an  orna- 
mental tree,  they  are  more  than  outweighed  by  its  positive 
defects ;  and  its  cultivation  cannot  be  recommended,  either 
as  a  city-street  tree  or  in  the  neighborhood  of  dwellings, 
more  especially  as  later  explorations  in  its  native  country 
have  given  us  other  trees,  not  dissimilar  in  appearance,  of 
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let  us  consider  what  merit  this  tree  may  possess  from  an 
economic  point  of  view,  and  what  its  natural  and  proper  uses 
really  are. 

Comparative  experiments,*  made  a  few  years  ago  by  an 
employ^  of  the  French  Government  in  the  dockyard  at 
Toulon,  on  the  wood  of  the  ailanthus,  show  the  following 
results.  The  ailanthus  timber  was  from  trees  from  twenty- 
five  to  thirty  years  old,  and  presumably  was  in  a  similar  con- 
dition of  dryness^  as  the  other  woods  tested  in  connection 
with  it. 


SPECIFIC   OBAVITT. 


Tenacltjr.orXum- 
b«r  of  Poundji 

required  to  break 

with  A  Tensile 

Strain. 


Flexibility. 


Ailanthns,  average  of  7  specimens  .  .  .713 
Elm,  average  of  7  specimens  .  .  .  .604 
Oak,  average  of  10  specimens  .        .        •     .751 


72.186 
64.707 
43.434 


.003 
.023 
.027 


.  These  experiments  show  that  the  wood  of  French-grown 
ailanthus  is  in  weight  between  European  oak  and  European 
elm,  and  that  it  is  actually  considerably  stronger  and  more 
flexible  than  either.  I  have  had  the  specific  gravity  of  three 
specimens  of  the  wood  of  the  ailanthus,  grown  in  New  Eng- 
land, determined,  because  the  weight  of  any  wood  will  indi- 
cate more  readily  than  any  other  possible  test  its  value  for 
purposes  of  construction  or  fuel,  as,  in  general  terms,  the 
heavier  a  wood  is,  the  harder  and  stronger  it  is,  and  the 
greater  the  amount  of  heat-giving  qualities  which  it  possesses. 
These  determinations  give  the  following  result :  — 

Specific  gravity  of  ailanthus-wood  from  a  young  tree  grown 

in  Portsmouth,  R.1 607 

Specific  gravity  of  ailanthus-wood  from  trunk  of  a  tree  twenty- 
seven  years  old,  grown  in  Brookline,  Mass.  .        .        .         .593 

Specific  gravity  of  ailanthus-wood  from  main  branch  of  the 

Brookline  tree 642 

Average '       •        .        .         .614 

1  See  Comptes  rendus  de  TAcad^mie  des  Sciences,  Paris,  vol.  Ixi.  p.  344. 

s  Undoubtedly  these  detenuinations  were  made  on  wood  simply  air-dried 
and  in  a  proper  state  for  use.  This  supposition  accounts  for  the  discrepancy 
between  the  weight  of  the  wood  of  the  French  and  New-England  ailanthus. 
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But,  to  show  more  clearly  the  real  value  of  the  wood  of 
the  ailanthus,  it  will  be  necessary  to  compare  its  specific 
gravity  with  that  of  some  of  the  woods  commonly  employed 
in  the  United  States,  either  for  cabinet-making  or  as  fuel. 

Specific  gravity  of  ailanthus •  .614 

**  •'    eastern  hickory 838 

*«  «*    best  San  Domingo  mahogany,        .        .        .         .800 

'*  **    eastern  white  oak  662 

••  ««  'black  walnut 577 

'*  "    canoe  birch 639 

**  **    Honduras  mahogany 521 

*♦  ««    wild  cherry 488 

So  that,  considered  as  a  wood  for  cabinet-making,  ailan- 
thus is  twenty-three  percent  lighter  than  the  best  mahogany, 
and  sixteen  per  cent  heavier  than  the  ordinary  mahogany 
with  which  this  market  is  principally  supplied:  it  is  but 
seven  per  cent  lighter  than  the  best  eastern  second-growth 
white  oak,  while  it  is  six  per  cent  heavier  than  black  walnut, 
and  twenty-six  per  cent  heavier  than  wild  cherry. 

In  structure  the  wood  of  the  ailanthus  bears  a  close  resem- 
blance to  that  of  oak.  The  annual  layers  of  wood  are  clear- 
ly and  strongly  defined  by  the  accumulation  on  their  inner 
side,  in  one  to  three  rows,  of  large  dotted  ducts;  the  exterior 
portion  being  made  up  of  very  small,  compact  cells,  through 
which,  however,  unlike  the  structure  of  oak,  are  scattered 
other  smaller  ducts,  intermediate  in  size  between  the  large 
exterior  ones  and  the  small  cells,  which  form  the  compact 
portion  of  each  annual  layer.  The  medullary  rays  are  un- 
usually numerous,  and  clearly  defined,  although  thinner  than 
in  white  and  many  other  species  of  oak.  The  wood  of  the 
ailanthus  is  of  a  pale  straw-color,  unlike  in  appearance  that 
produced  by  any  of  our  native  trees.  It  is  susceptible  of 
high  polish,  and,  when  cut  vertically,  the  large  medullary 
ravs  Cthe  silver  ^ain  of  the  cabinet-maker)  give  it  a  brijfht 
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which  had  grown  in  the  yard  of  a  city  house  there.  This 
furniture  has  been  in  daily  use  for  nearly  twenty  years ;  and 
its  solidity  and  beauty  furnish  a  strong  argument  in  favor  of 
the  value  of  ailanthus-wood  for  cabinet-making.  In  this 
connection  I  am  glad  to  be  able  to  quote  the  opinion  of  the 
mechanic  who  was  employed  to  make  this  furniture,  and 
who  is  now  a  large  furniture-dealer  in  Providence,  because 
the  testimony  of  a  practical  mechanic  in  regard  to  the  way  a 
wood  works  will  naturally  have  greater  weight  with  other 
practical  men  than  a  theoretical  opinion  in  regard  to  it,  based 
on  its  specific  gravity  and  structure.  The  following  letter, 
giving  his  opinion  of  the  value  of  ailanthus-wood,  has  been 
sent  me :  — 

I  would  say  that  I  have  a  very  high  opinion  of  its  merits,  from#its 
beautiful  color  (resembling  satin- wood),  its  compactness,  the  facility  with 
which  it  can  be  worked,  and  its  reliability  as  to  keeping  in  place :  indeed,  it 
has  all  the  merits  which  manufacturers  of  cabinet-work  value.  It  can  be 
seasoned  as  easily  as  walnut  or  mahogany,  as  my  experience  has  shown 
me.  As  to  its  shrinking  and  warping,  I  regard  it  as  superior  to  walnut, 
and  fully  equal  to  mahogany.  When  cut  from  full-grown  trees,  it  would 
cut  up  as  economically  as  first-class  walnut  or  ash.  In  its  grain  the  wood 
is  very  fine,  and  weighs  about  the  same  as  mahogany.  It  has  no  un- 
pleasant odor.  It  does  not  dull  tools  any  more  than  mahogany,  and  can 
be  seasoned  quite  as  readily.  When  its  merits  are  known,  its  market- 
value  would  be  fully  equal,  I  should  think,  to  that  of  the  best  walnut,  say 
twelve  to  fifteen  cents  per  foot. 

James  H.  Field. 

Pbotidbkcb,  January,  1878. 

Other  experts  to  whom  specimens  of  this  wood  have  been 
submitted  speak  of  it  in  equally  enthusiastic  terms,  either  for 
cabinet-making  or  for  interior  finish,  for  which  its  light, 
cheerful  color,  and  freedom  from  any  tendency  to  shrink, 
particularly  adapt  it.  For  the  treads  of  stairs,  the  floors  of 
mills,  offices,  and  other  buildings  where  constant  use  requires 
a  hard,  strong  wood,  it  is  probably  superior  to  any  of  the 
woods  commonly  employed  in  such  situations.  From  its 
structure,  it  is  not  improbable  that  ailanthus  wiU  be  found 
nearly  as  durable  as  white  oak,  when  exposed  to  the  weath- 
er ;  but  on  this  point  I  am  unable  to  speak  with  certainty,  as 
experiments  covering  a  sufficiently  long  period  of  time  to  be 
of  any  value  have  not  come  under  my  notice.  Should,  how- 
ever, this  opinion  of  its  durability  be  confirmed,  the  ailan- 
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thus  will  be  one  of  the  most  valuable  trees  that  can  be  raised 
for  railroad-sleepers. 

As  fuel,  the  best  hickory  is  worth  twenty-seven  per  cent 
more  than  ailanthus,  but  the  days  when  hickory  can  be  used 
as  fuel  are  nearly  over ;  white  oak  is  only  seven  per  cent  its 
superior  in  heat-giving  qualities;  and  canoe  birch  is  fourteen 
per  cent  inferior  to  it.  I  make  this  comparison  because  nearly 
all  the  fire-wood  now  consumed  in  Boston  and  the  other 
New-England  seaports  is  imported  from  Nova  Scotia,  and  of 
this  fully  seventy  per  cent  is  canoe  birch.  This  imported  fuel 
is  selling  in  Boston  at  retail  at  from  eight  to  ten  dollars  per 
cord,  and  it  is  safe  to  predict  that  ailanthus  will  always  be 
worth  fully  that  sum  for  fuel  in  the  eastern  cities.  Actual 
experiments  show  that  this  wood  burns  without  snapping, 
steadily  and  slowly,  even  when  unseasoned,  giving  out  a  clear 
bright  flame,  and  leaving  a  good  bed  of  coals.  The  amount 
of  ash  left  is  equal  to  sixty-seven  hundredths  of  one  per  cent 
of  the  weight  of  the  dry  wood  consumed. 

It  is  not  probable,  that,  in  this  climate,  the  ailanthus  is  a 
long-lived  tree:  the  fact  that  it  is  endowed  with  varied  and 
remarkable  powers  of  reproduction  seems  to  point  to  this  con- 
clusion, which  is  strengthened  by  its  habit  of  growth,  for, 
unlike  the  oaks  and  other  long-lived  trees,  the  ailanthus  in- 
creases in  size  most  rapidly  during  its  earliest  years.  The 
largest  and  probably  the  oldest  specimen  in  the  United 
States,  of  which  I  have  heard,  is  at  Bartram's  Botanic  Gar- 
den, near  Philadelphia.  According  to  Browne  *  this  tree  was 
planted  in  1809:  in  1853  it  was  seven  feet  in  circumference  ;* 
and  at  the  present  time  it  girts  nine  feet  four  inches,  as  Mr. 
Meehan,  who  has  kindly  measured  it,  informs  me.  A  speci- 
men growing  in  Bristol,  R.I.,  and  said  to  be  about  sixty 
years  old,  girts  seven  feet  at  three  feet  from  the  ground;  and 
another,  growing  in  Tiverton,  R.I.,  on  the  gravelly  shores  of 
Narragansett  Bay,  and  fully  exposed  to  the  wind,  in  about 
as  unfavorable  a  situation  for  tree-growing  as  could  well  be 
found,  girts,  at  four  feet  from  the  ground,  six  feet  seven 
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ing  on  the  slope  of  an  old  gravel-pit,  average  three  feet  six 
inches  in  girth  four  feet  from  the  ground ;  while  a  tree  late- 
ly cut  in  Brookline,  Mass.,  with  twenty-seven  annual  layers 
of  growth,  is  only  fifteen  inches  in  diameter  four  feet  from 
the  ground.  This  tree  grew  in  good  garden-soil,  and  had 
eleven  and  a  half  inches  of  heart-wood  and  three-fourths  of 
an  inch  of  pith  in  its  centre.  Two  trees  planted  at  Chichis, 
Lancaster  County,  Penn.,  in  1837,  were,  in  1868,  eighteen 
inches  in  diameter :  in  1877  these  trees  were  cut  down,  having 
died,  apparently  from  old  age,  and  measured,  at  two  feet 
from  the  ground,  one  five  feet  four  inches,  the  other  five 
feet  eight  inches.  The  soil  in  which  they  grew  was  poor  and 
gravelly,  resting  on  a  deposit  of  quartzite  of  Potsdam  sand. 
In  that  locality  the  ailanthus  has  become  entirely  natural- 
ized,^ and  now  grows  there  spontaneously  as  freely  as  any  of 
the  native  trees.  These  few  observations  point  to  the  fact 
that  the  ailanthus  grows  with  nearly  equal  rapidity  in  poor 
and  in  rich  soil,  and  that  it  is  particularly  adapted  for  plant- 
ing in  exposed  situations  along  our  seaboard.  Experiments 
made  with  this  tree  in  Europe  lead  to  a  similar  conclusion. 
Mr.  George  P.  Mareh,  in  describing  the  eflforts  of  the  Russian 
Government  to  cover  with  forest-growth  the  steppes  extend- 
ing along  the  coast  of  the  Black  Sea,  near  Odessa,  where  the 
soil  is  of  a  particularly  loose  and  sandy  character,  says,  — 

**  The  tree  best  suited  to  this  locality,  and,  as  there  is  good  reason  to 
suppose,  to  sandy  plains  in  general,  is  the  Ailanthus  grandulosa,  or  Japan 
vamish-tree.  The  remarkable  success  which  has  crowned  the  experi- 
ments at  Odessa  will,  no  doubt,  stimulate  similar  trials  elsewhere;  and  it 
seems  not  impossible  that  the  arundo  and  maritime  pine,  which  have 
fixed  so  many  thousand  acres  of  drifting  sands  in  Western  Europe,  will 
be  partially,  at  least,  superseded  by  the  tamarisk  and  the  varnish-tree."  ^ 

He  quotes  also  on  the  same  subject  from  "Der  Wald, 
&c. "  (Rentsch),  the  following :  — 

*'  *  Sixteen  years  ago '  says  an  Odessa  landholder,  *  I  attempted  to  ^x 
the  sand  of  the  moving  steppes,  which  covers  the  rocky  ground  to  the 
depth  of  a  foot,  and  forms  moving  hillocks  with  every  change  of  wind. 
I  tried  acacias  and  pines  in  vain;  nothing  would  grow  on  such  a  soil. 

1  As  I  am  informed  by  Dr.  8.  8.  Hold  man  of  Chicbies,  Penn.,  by  whom 
the  two  trees  were  planted  in  1837,  and  who  has  kindly  furnished  me  with  the 
account  of  their  growth. 

*  The  earth  as  modified  by  Imman  action,  p.  301. 
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At  length  I  planted  the  ailanthus,  or  varnish-tree,  which  succeeded  in 
completely  binding  the  sand.'  This  result  encouraged  the  proprietor  to 
extend  his  plantations  over  both  dunes  and  sand  steppes,  and,  in  the  course 
of  sixteen  years,  this  rapidly-growing  tree  had  formed  real  forests.  Other 
landholders  have  imitated  his  example  with  great  advantage.''  ^ 

There  are  thousands  of  acres  of  shifting  sands  and  barren 
soil  along  our  seaboard,  from  Cape  Cod  southward,  too  poor 
and  too  exposed  to  produce  naturally  any  thing  but  a  scanty 
crop  of  beach-grass,  on  which  the  ailanthus  would  thrive,  and 
which,  thus  covered,  would  add  enormously  to  the  natural 
products  of  the  country.  Such  plantations  would  amply  and 
speedily  repay  their  original  cost,  both  in  direct  income,  and 
by  the  protection  they  would  afford  to  more  valuable  land. 
Valuable  timber  for  purposes  of  construction  might  not  grow 
on  soil  so  poor  and  exposed,  but  immense  quantities  of  fuel 
easily  accessible  to  the  great  markets  would  be  produced 
from  land  now  worse  than  useless  to  its  ownera. 

On  almost  every  inland  farm  there  is  some  old,  neglected 
gravel-bank,  or  stony  knoll,  too  poor  for  cultivation,  which, 
if  sufficiently  distant  from  dwellings,  might  be  profitably 
planted  with  the  ailanthus ;  and  these  plantations  would  pro- 
vide in  a  dozen  years,  more  or  less,  a  large  amount  of  valuable 
fuel,  and  might  be  cut  over  and  over  again  indefinitely,  as 
there  seems  no  limit  to  the  powers  of  this  tree  to  throw  up 
suckers  from  the  root.  Or,  if  permitted  to  grow  from  twenty 
to  forty  yeara,  such  plantations,  costing  but  little  to  make, 
and  occupying  land  good  for  no  purpose  but  to  pay  taxes  on, 
would  produce  a  valuable  material  for  the  cabinet-maker 
and  the  builder,  for  which  a  ready  sale  and  good  prices  could 
always  be  obtained. 

A  line  extending  from  Boston,  Mass.,  in  the  East,  to  St. 
Louis,  Mo.,  in  the  West,  must  be  considered  as  about  marking 
the  northern  limit  of  the  territory  in  which  the  cultivation 
of  the  ailanthus  can  be  safelv  undertaken,  as.  farther  north. 
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State  of  Kansas,  a  region  which  presents  greater  difficulties, 
perhaps,  to  the  tree-planter  than  any  other  within  the  United 
States.  At  first  offering  every  hope  of  success,  these  planta- 
tions have  not  fulfilled  their  early  promise ;  and  Mr.  R.  S. 
Elliot,  by  whom  they  were  made,  writes  me  that  he  does  not 
consider  that  the  ailanthus  can  be  successfully  emploj^ed  in 
Western  Kansas.  Further  experiments,  however,  should  be 
made  with  it  there,  as  well  as  in  the  eastern  and  southern 
portions  of  that  State,  where  the  natural  conditions  seem  to 
indicate  that  its  cultivation  will  be  followed  with  better 
success. 

No  tree  can  be  more  easily  propagated  than  the  ailanthus ; 
indeed,  some  of  the  most  serious  objections  which  have  been 
urged  against  it  are  its  proneness  to  throw  up  suckers,  and 
the  readiness  with  which  its  abundant  crop  of  seed,  widely 
scattered  by  the  aid  of  an  ingenious  appendage  contrived  for 
that  purpose,  springs  up  in  all  sorts  of  situations;  serious 
objections  in  an  ornamental  tree  in  cultivated  ground,  but  posi* 
tive  merits  where  it  is  employed  to  cover  barren  and  exposed 
seacoast  or  treeless  prairie.  Every  piece  of  the  root,  which 
need  not  be  half  an  inch  long,  if  planted  like  a  potato 
will  produce  a  plant ;  and  the  seed,  whether  scattered  on  the 
ground,  or  covered  with  a  thin  layer  of  soil,  will  quickly 
germinate.  But  few  enemies  attack  the  ailanthus.  In  some 
localities  about  New- York  city  and  Brooklyn,  the  ailanthus 
silk- worm  has  become  naturalized,  and  preys  on  its  foliage* 
In  the  same  localities,  and  in  St.  Louis,  Mo.,  the  ailanthus- 
worm^  (the  larva  of  (Eta  conipta)  feeds  on  its  leaves^  making 
the  tree  look  black  and  seared,  as  though  scorched  by  fire. 
But  these  are  neither  very  serious  nor  wide-spread  enemies  ta 
a  tree  which  seems  otherwise  entirely  free  from  insect  at- 
tacks. 

A  few  North- American  trees  supply  the  cabinet-maker 
with  more  valuable  material,  the  wood  of  some  others  cer- 
tainly makes  better  fuel ;  but  a  careful  study  of  the  ailanthus 
from  an  economic  point  of  view,  and  as  a  subject  for  sylvicul- 
ture, forces  on  me  the  conclusion  that  no  other  tree,  either 
native  or  foreign,  capable  of  supporting  the  climate  of  so- 
large  an  area  of  the  United  States,  will  produce,  in  so  short  a 
space  of  time,  and  from  land  practically  useless,  so  large  aa 

1  Beport  of  Missouri  Agriculture:  Entomology^  1868,  p.  151. 
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amount  of  valuable  material,  valuable  alike  for  construction 
and  for  fuel. 

Sylvicultui'e  on  the  waste  lands  of  New  England,  as  a 
money-making  enterprise,  has  been  discussed  in  various 
quarters  of  late;  and  many  persons,  while  applauding  the 
planting  of  trees  for  sanitary  or  ornamental  purposes,  have 
denied  that  the  planter  could  ever  expect,  either  for  himself 
or  his  children,  a  satisfactory  money-return  for  his  outlay. 
It  has  been  impossible  to  meet  such  statements  directly ;  for 
American  sylviculture  is  in  its  infancy,  and  has  not  yet 
actually  shown  us,  through  frequent  and  carefully-conducted 
experiments  extending  over  many  years,  whether  timber- 
growing  in  this  country  is  as  profitable  an  employment 
of  money  as  it  has  proved  to  be  in  every  country  of 
Europe. 

A  single  experiment  worthy  of  record  in  this  connection 
has  been  brought  to  my  notice :  the  number  of  years  through 
which  it  has  extended,  and  the  remarkable  accuracy  and 
cAte  with  which  all  accounts  of  the  disbursements  and  re- 
ceipts of  money  in  connection  with  it  have  been  kept,  make 
it  as  powerful  an  argument  in  favor  of  the  direct  profit  to  be 
derived  from  tree-planting  as  a  single  example  can  fur- 
nish. 

This  experiment,  which  I  shall  briefly  describe,  is  of  pecu- 
liar interest.  It  was,  without  doubt,  the  first  attempt  at  any 
thing  like  sylviculture  ever  made  in  New  Engbmd,  and  prob- 
ably the  first  in  the  United  States.  Its  value  is  increased, 
too,  by  the  fact  that  he  whose  broad  intelligence  and  public 
spirit  prompted  him  in  his  early  manhood  to  make  a  strange 
and  unpromising  experiment  is  still  alive,  and  with  powers 
as  unimpaired  as  when,  nearly  sixty  years  ago,  he  planted  a 
worn-out  hillside  with  trees,  with  no  hope  or  expectation 
beyond  benefiting  another  generation. 

Previous  to  1820,  Mr.  Zachariah  Allen  of  Providence,  R.I., 
on  the  division   of  the   estate   of  a   relative,  became   pos- 
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situation  was  an  elevated  one,  and  completely  exposed  to  the 
wind,  the  forty  acres  occupying  the  summit  of  a  high  hill, 
of  granite  formation.  The  surface  was  marked  with  ledges, 
cropping  out  in  projecting  cUflfs,  with  intervals  of  loamy  soil, 
covered  with  a  scanty  herbage,  and  supplying  nourishment 
to  a  few  struggling  white  birches  and  the  other  hardy  plants 
which  still  too  clearly  mark  our  barren  pastures. 

It  was  found  impossible  to  lease  the  land  for  pasturage,  so 
exhausted  had  it  become ;  and  the  owner,  pressed  by  the 
absorbing  duties  of  an  active  and  useful  life,  had  neither  the 
time  nor  the  inclination  to  devote  himself  to  restoring  the  lost 
fertility  to  his  new  possession  by  the  rapid  and  expensive 
methods  known  to  the  agriculturist.  So  he  deteimined  to 
try  the  experiment  of  planting  the  whole  of  the  forty  acres, 
or  that  portion  of  them  where  the  rock  did  not  come  to  the 
surface,  with  the  seeds  of  forest-trees,  both  because  the 
trees,  once  established,  would  require  but  little  future  care 
and  attention,  and  because  he  saw  that  such  an  employment 
of  his  land  would  bring  some  time  or  other,  and  if  not  to 
him  to  some  one  else,  a  certain  though  slow  return. 

The  planting  was  done  in  1820 ;  and  seeds  of  the  chestnut, 
different  oaks,  the  hickories,  and  the  locust,  were  planted. 
On  those  portions  of  the  land  where  a  plough  could  be  used, 
shallow  furrows  were  run,  ten  feet  apart,  and  the  seed 
planted  in  the  furrows.  On  the  rougher  parts  of  the  hill-top 
the  seed  were  put  in  by  hand,  wherever  soil  enough  to  cover 
them  could  be  found.  The  whole  cost  of  planting  was  but 
forty-five  dollars.  The  following  statement  is  taken  from 
Mr.  Allen's  ledger,  on  which  all  charges  against  his  Smithfield 
estate,  and  all  the  receipts  from  it,  have  been  faithfully  and 
minutely  entered  during  a  period  of  fifty-seven  years.  The 
price  of  the  land,  fifteen  dollars  per  acre,  is  what  it  was  ap- 
praised at  on  the  division  of  the  estate,  and  is  higher  than  the 
value  as  shown  by  the  taxes,  which  for  years,  were  under 
two  dollars  and  a  half  per  annum  for  the  whole  forty 
acres. 

A  lower  valuation  of  the  land  would  have  greatly  increased 
the  actual  profits  of  the  plantation,  although  the  account,  as 
it  stands,  must  be  a  strong  argument  for  the  money  profit  to 
be  derived  from  New-England  sylviculture.    The  valuation  of 
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the  wood  now  standing  is  that  of  an  expert  in  such  matters, 
and  the  whole  crop  could  be  sold  at  the  price  he  has  fixed. 

Nothing  is  credited  for  the  increased  fertility  of  the  soil, 
enriched  during  more  than  half  a  century  by  an  annual  de- 
posit of  leaves,  or  for  the  present  permanent  wood-bearing 
condition  of  the  land,  which  will  enable  it  to  produce  trees 
indefinitely,  without  further  care  or  expense.  These  are  sub- 
stantial and  important  benefits,  resulting  from  Mr,  Allen's 
experiment,  but  they  are  omitted,  because  it  is  impossible  to 
represent  their  actual  value  in  dollars  and  cents. 


Actual  Profit  of  a  Plantation  of  Forty  Acre^^  made  in  Smithfield,  R.L^bff 
Zachariah  AUen^  Esq,,  in  the  Year  18S0. 

Dr. 

Forty  acres  of  land,  valued  at  fifteen  dollars  per  acre      .        .  f600  00 

Expenses  of  planting      .        .        .' 45  00 

Interest  on  investment  as  above,  fifty-seven  years,  at  six  per 

cent 2,205  90 

Taxes    (town,  road,   and    school),  building    and    repair    of 

walls,  during  fifty-seven  years 352  01 

Interest  on  above  item  at  the  average  time  of  half  of  fifty- 
seven  years,  or  twenty-eight  years  and  a  half,  at  six  per  cent,  001  92 

t3,804  83 
Cr. 

Land  at  original  valuation $600  00 

1820  to  1824,  sale  of  small  wood 60  00 

1827  and  1828,  sale  of  small  wood 50  14 

1831,  sale  of  poles 6  26 

1855  to  1861,  sale  of  fire- wood  to  Dexter  Lime  Rock  Company,  899  37 

1862  and  1863,  sale  of  fence-posts 42  68 

1864,  sale  to  U.  S.  Government  of  locust  timber     ...  55  00 

1864,  sale  of  locust  posts 35  00 

1871  and  1872,  sale  of  four  hundred  and  ninety-five  cords  of 
fire-wood  to  Dexter  Lime  Rock  Company,  at  f3.25  per  cord, 

standing 1,608  75 

Interest  on  sales  of  wood,  at  six  per  cent         ....  2,190  86 
Dec.  31,  1877,  value  of  wood  growing  on  the  forty  acres,  and 
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Dr.  Wakefield,  for  the  committee,  submitted  the  fol- 
lowing essay  upon  the 

SAVING  AND  PREPARATION  OF  MANURE  ON  THE  FARM. 

Manures  lie  at  the  foundation  of  all  successful  husbandry. 
Plant-food  is  stored  up  in  the  soil  by  processes  of  nature,  and 
continues  to  increase  while  undisturbed ;  but,  when  removed 
by  cropping,  the  equilibrium  must  be  restored  by  the  appli- 
cation of  something  containing  these  elementary  principles ; 
and  for  the  farmer  the  main  supply  is  furnished  by  the 
manure-heap.  Every  plant  needs  and  takes  up  most  of  the 
original  elements  of  its  being  from  the  soil  in  its  immediate 
vicinity.  It  is  modified  by  heat  and  light,  gathering  some 
of  its  elements  from  the  atmosphere,  absorbing  therefrom, 
through  its  leaves,  the  vital  organs  thereof.  Plants  spring 
from  seeds,  grow,  mature,  fall,  decay,  are  restored  to  their 
elementary  ingredients,  buried  in,  mixed  with,  mother-earth, 
and  again  stored,  and  held  for  future  use. 

Most  of  our  soils  contain  all  the  ingredients  necessary  and 
essential  to  the  propagation  of  all  crops,  with  the  exception 
of  these  three ;  viz.,  nitrogen,  phosphoric  acid,  and  potash. 
Carbon  enters  largely  into  the  composition  of  all  plants ;  but 
of  this  nature  furnishes  an  ample  supply,  and  the  farmer 
need  give  himself  no  anxiety  about  its  failure.  If  these  three 
essential  ingredients  are  furnished  the  soil  in  profusion  fi-om 
the  barnyard,  from  nature's  or  the  chemist's  laboratory,  a 
series  of  croppings  can  be  carried  on  with  this  twofold  re- 
sult, —  increase  of  crops,  and  improvement  of  soil. 

In  this  way  of  husbandry,  which  is  the  only  successful, 
and  for  a  series  of  years  the  only  paying  way,  is  success 
achieved,  which  proves  to  the  husbandman,  as  his  crops 
increase,  his  barns  are  filled,  his  garners  burdened,  and  his 
broad  acres  teeming  with  plenty,  that  the  '*  Lord  loveth  the 
cheerful  giver." 

The  question  before  us  is,  How  shall  the  manure-heaps  be 
increased  and  improved,  and  the  compost-piles  from  all 
sources  on  the  farm  be  saved,  enlarged,  and  utilized? 

Ist,  The  barns  should  be  so  constructed,  that  all  the  ma- 
nure, solid  and  liquid,  can  be  saved,  and  no  particle  suffered 
to  go  to  waste.     This  truism  cannot  too  often  nor  too  forci- 
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bly  be  inculcated.  The  liquid  droppings  are  as  valuable  as 
the  solid  for  manuiial  purposes,  if  properly  treated.  The 
barns  should  be  constructed  with  cellars  to  protect  the  solids 
from  exposure  to  the  sun,  winds,  and  rains,  and  supplied  with 
absorbents  suflBcient  to  take  up  the  liquids,  so  they  can  be 
handled  and  utilized  as  well  as  the  solids ;  remembering  that 
the  plant-food  in  the  liquids  is  already  in  a  state  of  solution, 
prepared  in  the  laboratory  of  the  animal,  ready  to  be  taken 
up  by  the  rootlets  of  the  plant,  and  without  waiting  for 
elaboration  after  it  has  been  committed  to  and  mixed  with 
the  soil,  which  furnishes  the  balance  of  the  ingi-edients  here- 
tofore stored  in  its  bosom. 

Another  fact  should  never  be  absent  from  the  mind  of  the 
farmer,  —  that,  the  better  the  animal  is  fed,  the  better  will  be 
the  residuum  after  the  meat  (lean  and  fat),  the  milk,  butter, 
and  cheese  have  been  eliminated  by  the  animal  to  which  it 
has  been  fed.  Another  point  should  be  ever  in  mind,  that 
manure  secured  from  the  rays  of  the  sun,  the  winds,  and 
rains,  should  not  be  exposed  to  such  a  hasty  process  of  de- 
composition as  to  throw  off  the  ammonia,  depriving  it  of  its 
nitrogen,  and  leaving  a  refuse,  in  value  compared  with  manure 
properly  decomposed  as  would  the  ashes  from  a  ton  of  hay  or 
grain  compare  with  the  hay  or  grain  before  it  was  consumed. 

2d,  The  barns  should  be  so  located,  that  the  drainage  there- 
from should  not  flow  into  the  road,  nor  into  a  stream,  but 
should  be  turned  on  the  surrounding  lands ;  so  that  the  fer- 
tilizing elements  can  be  absorbed,  and  taken  up  by  the  rootlets 
of  grasses  and  plants,  instead  of  being  wasted  by  the  wayside, 
or  carried  by  the  stream  till  diluted  and  wasted  ;  or  may  be 
deposited  for  the  benefit  of  some  one  down  stream  who  has 
no  claims  for  this  deposit. 

3d,  The  barnyard  should  be  so  located  that  it  should  not 
receive  water  from  any  other  source,  but  so  as  to  retain  its 
own. 

Heat  and  moisture  are  two  essential  requisites  for  the 
decomposition  of  manure  ;  but  it  is  not  necessary  that  it 
should  be  in  a  Sahara  or  a  deluge.  Ordinarily,  here  is  de- 
Dosited  the  larerer  oart  of  manure :  and  here.  also,  should  be 
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If  properly  cared  for,  it  may  be  made  "a  source  of  great 
profit ;  if  neglected,  it  will  become  an  eyesore  to  every  be- 
holder, and  become  a  source  of  discomfort,  annoyance,  and 
contagion  to  all  its  surroundings.  The  same  principles  will 
apply  to  the  hog-pen,  which  may  become  a  source  of  profit, 
a  promoter  of  good  husbandry,  or  a  source,  from  its  villa- 
nous  compounds  not  neutralized,  of  contagion,  disease,  and 
death  to  the  swine,  the  cattle,  and  even  the  family  and  the 
neighborhood. 

Having  disposed  of  the  farmer's  barns,  let  us  turn  our 
attention  to  the  farm-house  and  its  surroundings.  One 
prime  reason  why  the  boys  are  so  prone  to  desert  the  farm, 
and  the  girls  are  so  unwilling  to  follow  the  occupation  of 
their  mothers,  is,  that  the  home,  with  its  buildings  and  sur- 
roundings, is  not  made  more  pleasant  and  attractive.  The 
difl^erence  between  the  odors  of  the  pig-pen  and  a  bed  of 
roses,  of  the  cesspool  and  a  plat  of  geraniums,  is  perceptible, 
in  a  marked  degree,  to  the  olfactories  of  every  one  whose 
sense  of  smell  has  not  always  been  abused  and  blunted,  till 
it  has  become  insensible  to  any  odor  that  has  not  attained  to 
the  rankest  smell.  These  waste  not  their  fragrance  on  the 
desert  air,  but  offend  the  senses  of  the  inmates  doomed  to 
inhale  them,  till  the  perfume  of  the  pen  and  pool  is  pre- 
ferred to  that  of  the  sweetest  fi-agrance  that  may  or  should 
be  around  every  farmer's  home. 

The  pen,  the  pool  and  the  privy,  are  the  necessary  con- 
comitants of  every  well-regulated  family  ;  but  it  is  the  man- 
ner in  which  they  are  regulated  that  makes  them  tolerable 
or  unendurable.  How  shall  these  unseemly  parts  of  the 
farm-house  be  made  comely,  and  turned  to  profit,  convert- 
ing by  natural  processes  the  noxious  effluvia  into  elements 
from  which  spring  vegetables,  fruits,  and  flowei*s  in  their 
varied  plant-forms  ?  Let  these  be  surrounded  with  shrubbeiy, 
evergreens,  or  vines,  substituting  the  beauty  of  nature  for  de- 
formity of  art.  Nothing  generated  in  Nature's  laboratory  is 
more  thoroughly  disinfectant,  a  better  absorbent,  more  free  or 
accessible,  than  dry  earth.  Let  sufficient  quantities  of  this 
be  secured,  —  gathered  from  the  washings  of  the  roadside, 
from  the  mounds  around  the  walls,  and  from  every  available 
source,  —  freely  used  each  day,  and  a  double  purpose  will  be 
achieved,  —  a  nuisance  abated,  a  fertilizer  created. 

37 
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To  one  of  these  reservoirs  let  all  the  liquids  from  the 
house  be  committed  daily,  covered  with  the  disinfectant,  and 
occasionally  transferred  to  the  great  reservoir,  the  barnyard, 
where  the  effluvia  may  all  be  converted  to  a  substance  in- 
noxious as  the  carbonate  of  ammonia,  and  here  securely  held, 
to  be  subsequently  —  when  chemically  combined  with  tevery 
thing  else  that  can  be  gathered  from  the  farm  —  transferred 
to  the  soil,  and  then  transmuted  by  the  wonderful  process  of 
growth  into  grasses,  fruits,  and  flowers.  And  while  we  ai-e 
considering  how  to  dispose  and  make  the  most  of  the  ma- 
nure from  horses,  cattle,  and  swine,  let  us  not  forget  the 
sheep  and  the  hens.  Probably  there  is  less  waste  in  sheep 
husbandry,  and  a  greater  from  the  hennery,  if  neglected, 
than  that  occasioned  by  poor  management  in  the  keeping  of 
any  other  of  the  animal  creation. 

Every  farmer  who  has  neglected  his  flock  of  hens,  caring 
little  for  their  products  and  less  for  their  feed,  would  be 
perfectly  astounded  at  the  results  of  these  manufacturers 
of  fertilizers,  when  properly  cared  for,  and  their  droppings 
saved,  manipulated,  and  utilized  after  the  most  approved 
manner.  By  so  doing,  a  deposit  of  guano  may  be  brought  to 
each  farmer's  yard,  with  but  very  little  or  no  direct  outlay, 
and  a  fertilizer  of  the  best  kind,  sufficient  for  an  acre  of  corn, 
roots,  or  grass,  may  be  provided ;  and  he  will  never  realize 
that  it  has  cost  him  a  single  additional  penny. 

We  would  lay  down  this  axiom,  —  no  one  can  afford  to 
purchase  commercial  fertilizers,  and  neglect  to  husband  any 
resource  around  his  own  premises,  when  by  so  doing  he  can 
secure  one  equally  valuable,  without  money  or  price,  and  at 
the  saine  time  remove  from  around  his  buildings  and  fields 
fallen  leaves,  the  refuse  of  crops  not  consumed  by  his  cattle, 
corn-butts,  potato-vines,  which,  if  suffered  to  remain,  mar 
the  beauty  of  his  enclosures,  are  in  the  Way,  a  source  of 
annoyance,  and  if  suffered  to  be  thrown  around  the  premises, 
and  to  decompose  in  the  yards,  are  deleterious  to  the  health 
of  the  family.  Hundreds  of  lives  have  been  sacrificed  by 
the  secret  poisons  of  tvphoid-fever  and  dinhtheria  orenerated 
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darkness,  and  a  pestilence  that  wasteth  at  noonday.  Let  all 
decomposing  substances  be  removed  from  the  house-cellar 
to  the  barn-cellar,  the  subtle  poison  arrested,  and  held  in 
durance  vile,  tiJl  its  properties  deleterious  to  animal-life  can 
be  converted  into  an  essential  element  of  plant-life. 

And,  while  the  scavenger  is  around  collecting  garbage,  let 
him  remember  the  bones  and  the  ashes.  This  refuse  of  every 
family  contains  ingredients  which  will  produce  a  phosphate 
that  no  chemist  can  excel :  the  one  contains  phosphoric  acid, 
and  the  other  potash.  Let  the  large  bones  be  broken  with  a 
sledge,  deposited  in  an  old  hogshead,  with  alternate  layers  of 
ashes  and  bones,  and  occasionally  a  little  water  poured  on 
the  mass:  after  a  few  months,  if  dissolved  in  dilute  sul- 
phuric acid  for  a  few  days,  you  will  generate  a  fertilizer  that 
will  go  a  long  way  towards  supplying,  not  merely  the  farmer, 
but  any  family  with  garden  vegetables,  rendered  sweeter 
from  the  fact  that  he  not  only  raised  them  with  his  own 
hands,  but  also  manufactured  the  fertilizer  in  his  own  labora- 
tory. 

Too  often  the  farmer  neglects  his  garden  because  he.  thinks 
he  has  not  the  time  to  devote  to  this  secondary  business^  and 
cannot  spare  the  manure  from  his  more  important  crops. 
Let  him  improve  his  leisure  moments  some  rainy  day  in  this 
chemical  process,  and  some  leisure  evening  let  him  enter 
into  a  little  mathematical  calculation  of  the  value  of  the 
products  of  a  good,  well-cultivated  garden,  draw  a  compari- 
son between  the  value  of  these  luxuries  and  the  small  cost  of 
the  manure  which  produced  them ;  and  he  will  spare  time 
from  his  other  pressing  calls  suflBcient  to  make  his  garden 
"  bud  and  blossom  as  the  rose,"  making  a  thing  of  beauty  a 
joy  forever,  and  to  make  his  better-half  and  joint  partner,  who 
is  toiling  with  him  for  the  common  interest,  more  smiling, 
more  captivating,  than  in  days  of  yore,  when  he  led  her  to 
the  hymeneal  altar,  and  will  reconcile  him  to  his  extra  efforts 
when  he  sees  at  how  small  a  price  his  table  can  be  loaded 
with  the  luxuries  of  the  garden,  and  at  the  same  time  the 
family  made  more  joyous,  and  the  home  more  happy. 

Having  secured  and  collected  the  weeds,  the  leaves,  the 
potato-tops,  the  corn-butts,  the  sawdust,  the  loam,  the  sand, 
and  the  muck,  then  comes  the  question.  How  shall  they  be 
disposed  of?     The  leaves,  sawdust  and  dry  earth  will  per- 
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form  the  double  office  of  bedding  and  absorbent.  The  more 
comfortable  and  the  warmer  the  animal  is  kept,  the  less  will 
be  the  demand  on  hay  and  grain  during  the  cold  weather  of 
this  latitude.  The  animal  is  a  machine  that  generates  and 
maintains  its  own  heat  by  the  carbo-hydrates  stored  up 
within  itself,  or  taken  into  its  stomach  from  day  to  day. 
The  Laplander  will  pour  down  the  blubber  of  the  walrus  as 
a  Dutchman  would  guzzle  lager,  while  the  dweller  under  a 
vertical  sun  has  no  call  for  such  a  diet. 

The  nearer  the  stable  can  approximate  the  tropics,  and  the 
farther  removed  from  perpetual  snow,  the  le^s  will  be  the 
demand  on  the  hay-mow  and  the  hay-rick  to  sustain  the  heat 
and  life  of  the  animal.  The  free  use  of  bedding  supplied 
from  any  source  adds  to  the  comfort,  and  increases  the  warmth, 
of  the  animal,  enlarges  the  manure-heap,  and  makes  more 
plethoric  both  the  animal  and  the  purse  of  its  owner.  The 
potato-tops,  the  corn-butts,  and  every  kind  of  refuse  not  con- 
taining noxious  seeds,  which  will  be  carried  over  the  land, 
may  be  spread  over  the  barnyard,  and  ground  up  by  the 
tread  of  the  cattle  while  confined  in  the  enclosure. 

The  weeds  on  the  farm  that  have  been  permitted  to  mature 
their  seed  sufficient  for  germination  should  be  placed  by 
themselves,  and  thrown  over,  mixed  with  lime  or  some  decom- 
posing substance  that  will  raise  them  to  a  germinating  heat, 
or  else  burn  the  vitality  out  of  them.  And  here  let  me  say 
that  this  compost-pile  will  be  small,  and  grow  beautifully 
less,  under  the  management  of  every  thrifty,  skilful  farmer. 
No  farmer  can  afford  to  grow  weeds.  It  is  one  of  the  most 
exhausting  crops,  and  takes  from  the  soil  the  overplus  of 
manure  not  required  for  the  growing  crop,  which  would  other- 
wise remain  stored  up  for  succeeding  crops.  Weeds  make  a 
sufficiently  vigorous  growth  without  manure ;  and  no  one  can 
afford  to  make,  prepare,  and  haul  his  manure  to  propagate  a 
nuisance,  or  to  waste  his  energies  by  laboring  to  choke  his 
wheat  by  a  vigorous  growth  of  tares. 

When  the  farmer  has  exhausted  all  his  skill  in  savin?  his 
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raise  the  question  whether  he  can  afford  to  buy  commercial 
fertilizers. 

In  the  preparation  of  manures  the  question  may  arise  in 
the  mind  of  the  farmer,  How  much  labor  can  I  afford  to  spend 
in  pulverizing  and  decomposing  manure,  beyond  what  is  abso- 
lutely necessary  to  secure  the  best  results  from  evaporation, 
avoiding  burning,  &c.  ?  This  is  an  important  question,  and 
one  difficult  to  answer,  because  it  depends  on  a  variety  of  cir- 
cumstances,— location  of  land,  kind  of  soil,  amount  of  labor, 
to  what  crops  applied,  how  applied,  &c.  If  the  cellar  be  too 
small  to  hold  through  the  winter  all  the  manure  manufac- 
tured, or  if,  with  no  cellar,  it  must  be  exposed  to  the  drop- 
pings of  the  eaves,  let  it  be  drawn  on  the  land  while  snow  is 
on  the  ground,  when  the  team  is  vigorous,  when  labor  is  not 
pressing,  unless  the  fields  to  be  cultivated  next  year  are  so 
steep,  that  the  winter  and  spring  rains  will  carry  off  the  ma- 
nure and  a  part  of  the  soil.  If  the  field  be  nearly  level,  the 
elements  soaked  out  will  sink  into  the  soil,  and,  if  not  placed 
in  large  heaps,  the  spring  ploughing  and  harrowing  will  so 
distribute  it,  that  it  will  not  be  objectionable  ;  but,  if  placed 
in  large  heaps  to  be  used  in  the  hill,  more  manure  may  be 
washed  out  and  absorbed  by  the  soil  than  is  profitable  for 
the  next  crop.  This  may  be  remedied  by  running  a  scraper 
through  the  bottom  of  the  heap,  carrying  off  the  over-satu- 
rated soil,  and  returning  an  equal  quantity  of  fresh  soil  from 
the  immediate  vicinity.  If  labor  be  scarce,  if  the  grass-crop  of 
succeeding  years  forms  a  part  of  the  desired  increase  of  crops, 
and  also  improvement  of  the  soil,  then  manure  from  the  barn 
may  be  drawn  from  the  yard,  and  left  to  be  decomposed,  by 
the  rays  of  the  sun  and  the  dews  of  heaven,  in  the  laboratory 
of  Nature,  where  the  process  will  be  more  effectually  done,  if 
sufficient  time  be  allowed,  than  can  be  done  by  artificial 
means.  The  sun,  the  rain,  the  wind,  and  time  itself,  can  and 
will  do  the  work  thoroughly  and  cheaply ;  but  if  time,  one 
of  the  factors,  is  absent,  and  all  the  manure  is  needed  to  raise 
the  present  crop,  it  must  be  reduced  to  such  a  state  that  it  can 
be  taken  immediately  as  plant-food ;  or  else  some  commercial 
fertilizer  must  be  used  to  start  the  crop,  leaving  to  the  decom- 
posed manure  to  carry  out  the  crop,  thereby  securing  a  full 
one,  and  also  having  an  amount  of  manure,  equal  to  the 
amount  of  fertilizer  used,  stored  up  for  succeeding  grass- 
crops. 
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When  the  farmer  has  saved  and  utilized  all  his  manures, 
and  wishes  still  further  to  extend  his  operations,  he  may  buy 
commercial  fertilizers  at  a  living  profit.  He  may  also  do  it 
when  he  wishes  to  improve  land  (and  has  no  manure)  so  that 
he  can  keep  stock  and  make  manure,  when  he  wishes  to  im- 
prove his  land  to  which  it  is  difficult  to  haul  barnyard- 
manure,  or  when,  from  any  circumstance,  he  wishes,  for  the 
time  being,  to  cultivate  more  land  than  he  can  well  manure. 
If  a  farmer  understands  his  soils,  knows  what  each  piece 
needs  (what  shallow,  what  deep  ploughing),  how  to  apply  his 
barnyard-manure  (whether  on  the  surface,  just  beneath,  or 
still  deeper),  what  crops  are  best  adapted  to  his  several 
fields,  he  can  safely  experiment  with  a  commercial  fertilizer 
that  contains  all  the  elements  of  plant-food.  One  reason  why 
there  are  so  many  more  failures  from  the  use  of  fertilizers 
than  from  barnyard-manures,  is,  that  the  latter  contain  all 
the  elements  of  plant-food,  whereas  many  special  fertilizers 
contain  only  a  part.  It  is  essential  that  every  plant,  to  attain 
its  full  development,  should  have  its  full  amount  of  each  in- 
gredient that  enters  into  its  composition ;  and  failing  to  find 
this  in  the  soil  or  manure,  it  cannot  substitute  any  other, 
although  it  be  present  in  abundance.  Partial  manures 
answer  for  certain  crops  that  feed  largely  on  the  article  used, 
and  also  for  certain  fields  where  Nature  has  stored  up  the 
other  ingredients  in  profusion. 

A  vast  amount  of  knowledge  is  needed  to  adapt  the  ma- 
nure and  the  soils  to  the  crops  in  order  to  obtain  the  most 
certain  results;  and  yet  failures  come  from  other  reasons  than 
misapplication  of  manures. 

We  have  the  promise  of  "  seed-time  and  harvest,  summer 
and  winter,  cold  and  heat,"  the  early  and  the  latter  rains ; 
and  yet  we  have  a  failure  of  the  crops,  because  the  early  or 
latter  rains  come  not  at  that  particular  juncture  essential  to 
their  perfection.  The  soil  may  be  prepared  in  the  best  pos- 
sible manner,  supplied  with  the  most  productive  manures  and 
in  the  greatest  profusion ;  and  yet,  if  the  dews  of  heaven  cease 
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"  the  grass  withereth  and  the  flower  fadeth  ;  "  or  let  the  lat- 
ter rains  be  withheld  through  July  and  August,  and  the 
brethren  will  have  to  go  down  to  the  land  of  the  Nile  to  buy 
corn.    Failures  of  crops  are  not  all  attributable  to  manures. 

Peposits  made  in  banks  of  earth  and  banks  of  manure  are 
as  safe  as  those  made  in  banks  of  savings.  Investments 
made  in  farming-stock  receive  as  good  dividends  as  those 
made  in  government  bonds,  or  in  bank  or  railroad  stocks. 

And  here  let  me  say,  for  the  encouragement  of  every  farm- 
er, that  he  has  a  business  safer,  with  less  risks  and  better 
remuneration,  as  a  class,  than  any  other  calling;  and  if  he 
have  not  all  the  advantages  in  buildings,  location,  facilities, 
and  circumstances,  possessed  by  some  of  his  more  fortunate 
neighbors,  let  him  take  courage,  and  put  forth  every  effort  to 
make  the  most  of  his  opportunities  to  improve  his  farm,  his 
home,  and  his  condition,  remembering  that  he  labors  in  an 
honorable  calling,  the  earliest  business  of  man,  —  one  that 
lies  at  the  foundation  of  every  other  business ;  one  that  has 
less  perplexities,  less  failures  and  more  successes*,  and  which 
gives  a  truer,  nobler  independence,  than  falls  to  the  lot  of 
any  other  business,  calling,  occupation,  or  profession  on  the 
face  of  the  whole  earth. 

For  the  committee, 

HoBACB  P.  Wakefield,  Chairman. 

The  essay  led  to  a  long  discussion,  in  which  Messrs.  Chad- 
bourne,  Ware,  Had  wen,  M.  J.  Smith,  and  others  participated, 
when  it  was  laid  over,  under  the  rule. 

Mr.  Hersey  then  submitted  the  following  essay  on 


THE  BEST  METHODS  OP  OFFERING  PREMIUMS  BY  AGRI- 
CULTURAL SOCIETIES. 

The  best  method  of  offering  premiums  by  agricultural 
societies  is  undoubtedly  that  which  secures  the  best  results ; 
and  the  best  results  are  those  which  give  to  the  farmer  infor- 
mation  that  enables  him  to  secure  the  largest  amount  of 
money  for  the  least  expenditure  of  labor  and  material, 
and  at  the  same  time  to  keep  his  farm  in  a  flourishing  condi- 
tion. 
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Since  the  commencement  of  the  present  century,  the 
farmer  has  derived  great  benefit  from  improvements  secured 
by  premiums  offered  by  agricultural  societies.  His  bam  is 
filled  with  better  breeds  of  cattle ;  his  orchards  produce  bet- 
ter varieties  of  fruit ;  and  his  garden,  vegetables  in  greater 
variety,  wonderfully  improved.  But,  notwithstanding  the 
great  improvements  that  have  been- made,  there  is  a  vast 
unexplored  field  before  us.  We  seem  to  be  standing  on 
the  edge  of  that  period  when  science  is  to  take  the  lead- 
ing part  in  lifting  up  and  advancing  the  condition  of  the 
farmer. 

The  time  has  gone  by  when  a  Massachusetts  farmer  can 
succeed  by  physical  force  alone;  and  the  time  has  come 
when  to  till  the  soil  successfully  requires  the  exercise  of 
the  brain  quite  as  much  as  any  other  occupation.  We  have 
such  a  great  variety  of  soils,  such  sudden  changes  of  weather, 
with  no  two  seasons  alike,  that  it  is  very  difficult  to 
establish  facts  in  relation  to  the  production  of  crops.  No 
single  experiment  is  of  any  great  value ;  but  it  requires  a 
great  number  of  experiments,  covering  a  wide  range  of 
territory,  and  repeated  several  years  in  succession,  all 
under  the  supervision  of  men  who  understand  the  impor- 
tance of  being  accurate  in  all  of  their  operations.  Experi- 
ments thus  tried  would  be  of  great  value  to  every  tiller  of 
the  soil.  The  large  number  of  agricultural  societies  in  this 
State,  under  the  supervision  of  this  Board,  affords  an  oppor- 
tunity to  settle  by  carefully  tried  experiments  many  disputed 
points  on  important  subjects. 

The  first  great  want  of  the  farmer  is  to  know  the  best 
method  of  saving  the  fertilizing  materials  which  collect  in 
his  barn  and  around  his  dwelling ;  then  he  needs  to  know 
how  best  to  apply  them :  but  even  then,  if  he  does  not  have 
the  best  seed,  and  does  not  know  liow  to  cultivate  in  the 
best  manner,  he  cannot  expend  his  labor  to  the  best  advan- 
tage. 

If   agricultural  societies   could  be   induced   to    make    a 
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Stale.  The  time  has  come  when  agricultural  societies  should 
pay  less  attention  to,  and  offer  less  premiums  for,  large  crops, 
without  regard  to  cost,  large  squashes,  without  reference  to 
quality,  and  horses  whose  only  point  considered  is  speed,  and 
pay  more  attention  to,  and  offer  larger  premiums  for,  the  best 
methods  of  fertilizing  and  cultivating  the  soil,  the  improve- 
ment of  seeds,  and  the  scientific  principles  in  the  breeding  of 
animals :  for  it  is  of  no  advantage  to  know  how  to  obtain 
large  crops  of  grain,  if  it  increases  the  cost  per  bushel ;  or 
to  produce  mammoth  vegetables,  if  they  are  unfit  for  feed ; 
and  the  large  sums  of  money  that  have  been  paid  out  for 
speed  in  horses  have  resulted  in  filling  New  England  with  a 
class  of  horses  that  are  of  but  little  practicable  use ;  and  at 
the  same  time  has  had  a  direct  tendency  to  lower  the  moral 
standing  of  our  agricultural  exhibitions.  With  the  aid  of 
the  able  corps  of  scientific  men  who  are  engaged  in  investi- 
gating the  qualities  of  fertilizers,  the  character  and  wants 
of  the  soil  for  particular  crops,  the  laws  relating  to  the 
improvement  of  fruits  and  vegetables  and  the  breeding  of 
animals,  we  may  by  united  efforts,  encouraged  by  liberal 
premiums,  secure  that  action  necessary  to  make  such  ad^ 
vancement  in  practical  knowledge  relating  to  the  operations 
of  the  farm,  as  will  make  farming  both  pleasant  and  profita- 
ble, and  cover  the  worn-out  soil  of  the  State  with  a  luxu^ 
riant  growth  of  feed  for  both  man  and  beast. 

Agricultiu'al  societies,  in  making  up  their  list  of  premiun^,. 
should  adopt  a  method  that  will  not  only  encourage  improve-^ 
ments,  but  also  compel  competitors  to  give  true  and  detailed 
statements  of  the  manner  of  securing  the  improvement; 
and,  as  a  rule,  awards  should  be  made  with  reference  to  the- 
value  of  the  statement  thus  submitted. 

An  earnest  and  determined  effort  in  this  direction  by  the^ 
intelligent  farmers  of  the  State  would  do  much  to  settle  dis- 
puted points,  and  scatter  abroad  that  information,  so  much 
needed  to  enable  the  inexperienced  to  cultivate^  the  soil  to 
advantage. 

In  making  up  the  list  of  premiums,  societies  should  en-^ 
deavor  to  introduce  every  year  as  many  new  and  attractive 
features  as  possible,  being  careful  to  make  every  change  an 
improvement.  Where  money-premiums  only  have  been 
offered,  it  would  add  attractions,  and  create  a  renewed  in-^ 
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terest,  by  offering  a  portion  of  the  premiums  in  books,  diplo- 
mas, and  silver-ware. 

Edmund  Hersey. 

John  B.  Moobe. 

C.  S.  Sabgent. 

The  essay  was  read,  discussed,  and  laid  over,  when  Mr, 
MiLO  J.  Smith  submitted  the  following  paper:  — 


GREEN^CROPS  AS  A  MANURE. 

Much  has  been  said  and  written  upon  the  question  as  to 
how  we  shall  best  restore  our  exhausted  out-lands ;  and  vari- 
ous green  crops  to  be  turned  under  have  been  strongly  recom- 
mended as  a  cheap,  sure,  and  speedy  means  of  restoration  to 
such  lands.  After  thirty  years  of  experience  and  observation 
I  cannot  indorse  the  theory  of  it ;  and,  in  my  opinion,  all  green 
crops  (except  clover)  turned  under  in  their  full,  succulent 
state,  are  a  decided  damage  to  land  and  the  crop. 

I  have  turned  under  clover  at  its  full  growth  (both  first  and 
second  crops),  and  the  stubble  after  the  hay-crop  was  taken 
off,  and  always  with  good  results.  It  would  undoubtedly  be 
better  still  to  let  the  crop  ripen  on  the  ground.  The  fact 
that  the  roots  of  a  good  clover-sod,  to  all  appearance,  are  e^ 
valuable  as  the  crop  for  fertilizing  the  soil,  has,  of  late  yeai-s, 
led  me  to  hay  off  the  crop ;  and,  where  hay  is  worth  twenty 
dollars  per  ton,  I  do  not  think  it  advisable  to  turn  it  under. 
We  find  in  the  wheat-growing  sections  of  the  West,  espe- 
cially in  the  counties  of  Monroe  and  Genesee,  New  York, 
that,  after  cropping  their  lands  with  wheat  for  a  series  of 
years,  they  found  the  crop  gradually  failing.  The  straw 
became  weak  and  puny,  so  as  to  invite  the  ravage  of  the 
Hessian  fly,  when  they  resorted  to  the  use  of  clover.  They 
found  it  greatly  invigorated  and  strengthened  the  straw, 
so  as  to  enable  them  to  overcome  many  of  the  evils  they 
had  to  contend  with. 
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were  light.  I  was  desirous  of  improving  the  land,  and  in- 
creasing the  crops.  I  had  not  the  manure  to  do  it  with ;  and 
I  had  read  glowing  accounts  of  how  cheap  and  quickly  land 
could  be  brought  up  by  ploughing  in  crops  of  buckwheat :  so 
I  prepared  four  acres  of  that  lot,  and  sowed  it  to  buckwheat, 
with  the  intention  of  ploughing  it  under  at  its  full  ^owth, 
and  sowing  rye  after  it.  The  buckwheat  grew  finely,  and  made 
a  heavy  crop.  Just  before  the  time  for  turning  it  under,  there 
came  a  shower,  with  high  winds,  and  laid  it  down  flat.  I 
attempted  to  plough  it  under,  but  found  it  difficult.  I  put 
on  a  drag,  thinking  to  straighten  it  out,  so  that  I  could 
plough  it ;  but  it  pulled  up  and  dragged  into  heaps,  so  that 
it  would  not  work.  I  called  on  extra  help  with  hooks  and 
forks,  and,  after  getting  over  one  acre  of  it,  gave  it  up.  I  let 
the  rest  of  the  piece  stand  and  ripen  for  seed,  then  mowed  it 
off,  but  had  to  mow  it  close,  it  being  lodged  so  badly.  By 
that  time,  it  was  too  late  in  the  season  to  sow  rye.  The  next 
spring  I  ploughed  the  whole  piece,  put  on  a  light  dressing  of 
manure,  and  planted  it  to  corn ;  and  to  my  great  disappoint- 
ment, when  the  corn  came  to  grow,  the  very  poorest  part  of 
the  piece  was  that  where  I  turned  under  such  a  mass  of  green 
stuff.  The  corn  looked  yellow  and  sickly  all  the  season  ;  and 
by  standing  up  on  a  bank  so  as  to  overlook  the  piece,  one 
could  see  a  vast  difference  in  color  and  growth.  It  seemed  to 
poison  and  sour  the  land  to  such  an  extent,  that  it  took  at 
least  three  years  to  get  over  it. 

I  cannot  say  but  results  might  have  been  different  with  a 
rye-crop;  but  I  have  never  sown  a  patch  of  buckwheat 
since. 

It  seems  to  me  to  be  a  very  important  question  here  in 
New  England,  how  shall  we  best  improve  our  pasture-lands. 
To  a  large  extent,  they  are  too  high  and  hilly,  and  so  far 
away  as  to  put  it  out  of  the  question  to  haul  manure  for 
them,  even  if  we  had  it  to  spare.  Many  of  them,  in  the  days 
of  our  fathers,  were  the  strongest  and  most  productive  part 
of  the  farm.  They  were  formerly  cropped  with  wheat,  rye, 
and  com,  until  reduced  too  low  to  make  it  pay.  Then  they 
were  given  up  to  pasture ;  and  the  constant  drain  upon  them 
since,  in  the  form  of  beef,  butter,  cheese,  mutton,  and  wool, 
has  reduced  them,  so  that  they  hardly  pay  for  fencing  and 
bushing,  to  say  nothing  of  taxes,  and  interest  on  capital. 
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There  are  hundreds  of  acres  in  my  vicinity,  on  which  I  have 
seen  good  crops  of  grain  growing,  that  are  now  abandoned  to 
brush  and  wood ;  and  in  many  cases  that  is  probably  the  best 
thing  that  can  be  done  with  such  lands.  But  we  need  some 
pasturing,  and  feel  that  we  cannot  well  do  without  it :  so  the 
question  is  often  asked,  What  can  we  do  to  bring  up  our 
pasture-lands? 

I  have  been  trying  some  experiments  within  the  last  twenty 
years,  which  I  think  will  pay ;  that  is,  to  plough  and  sow 
such  lands  to  rye  and  grass  seed ;  apply  some  kind  of  ferti- 
lizer to  insure  a  catch. of  seed  (plaster  and  ashes  will  do  it, 
and  some  of  the  fertilizers  that  are  for  sale) ;  let  it  grow 
until  about  the  time  of  heading  out ;  then  turn  the  cattle  on, 
and  let  them  feed  what  they  will,  and  tramp  the  rest  down. 
Don't  be  tempted  to  harvest  it  (that  is  going  back  to  the 
old  system),  but  let  it  do  its  work  in  protecting  the  young 
grass,  so  that  it  can  get  a  good  set.  The  feed  will  be  trebled 
on  such  land  for  a  number  of  years. 

MiLO  J.  Smith. 


THIRD    DAY. 

The  Board  met  at  ten  o'clock,  A.M.,  Major  S.  B.  Phinxey 
in  the  chair. 

Present:  Messrs.  Abbott,  Bagg,  Baker,  Brown,  Oomins, 
Damon,  Davenport,  Fenn,  Goessmann,  Hadwen,  Hersey, 
Knowlton,  Knox,  Lewis,  Moore,  Phinney,  Slade,  A.  A. 
Smith,  M.  J.  Smith,  Upham,  Wakefield,  Ware,  Warner,  and 
Wilder. 

A  communication  from  the  Commissioner  of  Agriculture 
was  laid  before  the  Board  through  his  Excellency  the  Gov- 
ernor, relating  to  the  representation  of  the  agriculture  of  the 
State  at  the  International  Exposition  at  Paris.  Referred  to 
a  committee,  Messrs.  Moore,  Knowlton,  and  the  Secretary. 

Dr.  Wakefield,  from  the  committee  to  which  was  referred 
applications  for  change  of  time  for  holding  exhibitions,  sub- 
mitted the  following  — 
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KEPOKT. 

The  committee  to  whom  was  referred  the  subject  of  change 
of  time  of  holding  the  Annual  Fairs  would  report  that  they 
have  heard  the  parties,  and  would  recommend  that  the 

Marshfield  begin  on  the  second  Wednesday  after  the  first 
Monday  of  September ;  the 

Hampshire^  on  the  third  Thursday  after  the  first  Monday 
of  September;  the 

JSinffham^  on  the  fourth  Tuesday  after  the  first  Monday 
of  September;  the 

Middlesex^  on  the  fourth  Wednesday  after  the  first  Monday 
of  September ;  the 

Deerfield  Valley^  on  the  third  Thursday  after  the  first  Mon- 
day of  September. 

HoBACE  P.  Wakefield, /(?r  tAe  Committee. 
Feb.  7, 1878. 

The  Report  was  accepted  and  adopted. 

Messrs.  Knowlton,  Hadwen,  and  the  Secretary  were  ap- 
pointed as  the  committee  on  printing. 

Col.  WiLDEB  submitted  the  following 


REPORT    ON    FRUITS. 

BT  X1.RSH1.LL  P.   Wn^BB. 

In  accordance  with  the  request  of  the  Board,  I  have  the 
pleasure  to  submit  the  following  Report.  Although  it  has 
been  generally  considered  that  the  climate  of  Massachusetts 
is  somewhat  unfavorable  to  the  cultivation  of  fruits,  except- 
ing the  apple,  it  is  found  that  the  enterprise  and  indomitable 
perseverance  of  her  sons  compel  her  unfertile  soil  to  yield 
some  of  the  finest  fruits  that  are  produced  in  any  part  of  the 
world ;  and  it  is  safe  to  say,  that  nowhere  else  in  the  Union 
are  finer  specimens  of  the  apple,  the  pear,  the  strawberry, 
and  occasionally  other  fruits,  to  be  seen,  than  at  the  exhibi- 
tions of  the  Massachusetts  Horticultural  Society.  By  the 
enterprise  and  perseverance  of  the  cultivators  of  Massachu- 
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setts,  many  of  the  most  popular  varieties  in  our  country  have 
been  raised  from  seed,  constituting  some  of  the  most  desira- 
ble sorts  for  wide  and  general  cultivation. 

With  the  close  of  this  year,  half  a  century  will  have 
passed  since  the  organization  of  the  Massachusetts  Horticul- 
tural Society,  from  which  has  emanated,  more  than  from 
any  other  source,  the  remarkable  extension  of  fruit-culture 
which  now  permeates  and  enriches  our  whole  land.  In  few 
things  is  progress  more  apparent  than  in  the  advancement  of 
pomological  knowledge  on  this  continent.  I  have  on  many 
occasions  spoken  of  this ;  but  I  have  thought  it  might  not 
be  inappropriate,  now,  at  the  close  of  the  first  quarter  of  a 
century  in  the  history  and  operations  of  this  Board,  to  allude 
again  to  the  remarkable 

SXTEKSIOK    OF    FBUIT-CULTUBE,    AND    THB    IMMENSE    CHOPS   OF  OUB 

COUNTBT. 

At  the  time  of  the  organization  of  that  society,  the  cul- 
tivation of  fruits  for  the  market,  or  for  exportation,  was 
limited  to  a  few  states.  In  the  year  1816  Mr.  Coxe,  the  first 
great  American  pomologist,  thought  the  fine  apple-growing 
section  bounded  by  the  Mohawk  River  in  the  North,  and  the 
James  River  in  the  South.  Fruit-growing  in  this  State  was 
confined  principally  to  apples  and  peacKes.  But  very  few  of 
the  latter  found  their  way  to  the  markets  of  the  North  ;  while 
strawbenies  and  other  small  fruits  were  scarcely  to  be  seen, 
except  in  the  locality  where  they  were  raised. 

Now,  the  culture  of  fruits  has  extended  from  Canada  to 
the  Gulf  of  Mexico,  and  from  the  Atlantic  to  the  Pacific 
coast.  Almost  every  steamer  from  New  York  for  Liverpool 
•or  London,  in  the  fall  and  winter  months,  takes  apples,  vary- 
ing from  five  hundred  to  three  thousand  barrels.  Shipments 
have  been  made  from  other  ports ;  and,  as  Ute  as  last  May, 
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an  increase  of  more  than  five  hundred  per  cent  in  five  years. 
Very  little  diflScnlty  is  experienced  in  the  winter  months ;  but 
arrangements  have  been  made  to  ship  in  warm  weather  by 
vessels  with  refrigerator  compartments. 

As  the  refrigerating  process  becomes  more  and  more  per- 
fect, it  will  aid  largely  the  exportation,  not  only  of  apples, 
but  of  more  delicate  fruits.  Pears,  peaches,  and  grapes  have 
been  sent  to  England  in  good  order ;  and  it  is  confidently 
expected  that  American  peaches  wQl  soon  be  well  known  in 
the  markets  of  England. 

How  great  the  progress  1  Massachusetts,  in  fruit-culture 
as  well  as  in  other  departments  of  educational  and  industrial 
life,  has  been  a  great  leader;  and  from  her  has  emanated,  in 
the  early  history  of  American  pomology,  more  than  from  any 
other  source,  the  wide-spread  interest  that  has  distinguished 
our  land. 

Now,  Canada,  Iowa,  Wisconsin,  Minnesota,  Kansas,  Nebras- 
ka, California,  Oregon,  and  other  new  States  and  Territories, 
where  the  cultivation  of  fruits  had  scarcely  commenced 
when  this  Board  was  established,  have  made  exhibitions  of 
fruit  at  the  various  sessions  of  the  American  Pomological 
Society  in  Richmond,  Boston,  Chicago,  and  at  the  Centen- 
nial, which  have  astonished  the  world  with  the  progress  made. 
Thirty  years  ago,  when  this  society  was  formed,  the  area  of 
fruit-culture  and  the  value  of  our  fruits  was  so  limited,  that 
it  was  not  thought  worth  while  to  collect  the  statistics. 
Then  many  states,  Canada,  and  Nova  Scotia,  had  given  but 
little  attention  to  fruit-culture,  except  that  of  apples.  These 
and  other  sections  were  deemed  too  far  north  for  successful 
fruit-cultivation.  Now  they  produce  large  quantities  of  fine 
fruits,  even  in  the  cold  northern  regions ;  the  Nova  Scotia  . 
Society  having  received  four  medals  from  the  Royal  Horti- 
cultural Society  in  London,  and  the  Ontario  Society,  at  the 
quarter  Centennial  session  in  Boston  in  1878,  the  Wilder 
Medal,  for  the  best  collection  of  fruits. 

The  estimate  by  the  government  for  the  Centennial,  last 
year,  furnished  the  following  statistics  of  the  fruit-culture  of 
our  country :  — 

The  number  of  acres  under  cultivation  in  orchards,  vines, 
and  small  fruits,  is  estimated  at  4,500,000.  The  number  of 
trees  is   estimated  as  follows:   apples,  112,000,000;   pears, 
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28,260,000;  peaches,  112,270,000 ;  grapes,  141,260,000 ;  total, 
898,790,000.  The  estimated  value  of  fruit  products  is, 
apples,  $50,400,000 ;  pears,  #14,180,000 ;  peaches,  $66,135,000 ; 
grapes,  $2,118,900;  strawberries,  $5,000,000;  other  fruits, 
$10,432,800 ;  making  a  grand  total  of  $188,216,700,  or  nearly 
equal  to  one-half  of  the  value  of  our  average  wheat-crop. 
California,  to  say  nothing  of  figs,  oranges,  olives,  and  almonds, 
has  sixty  thousand  acres  of  vineyards,  and  forty-three  mil- 
lions of  vines  yielding  annually,  besides  grapes  and  raisins  for 
the  market,  ten  miDions  of  gallons  of  wines,  to  which  may  be 
added  the  wines  of  Missouri,  Ohio,  and  other  states;  the 
whole  annual  wine  product  being  fifteen  millions  of  gallons. 

The  following  are  a  few  illustrations  of  the  immense  quan- 
tities of  fixdts  which  are  sent  to  market  in  addition  to  what 
is  consumed  at  home. 

Of  strawberries,  there  were  received  in  one  day  in  the 
New- York  market,  at  the  height  of  the  season,  from  all 
sources,  seven  thousand  crates, — more  than  ten  thousand 
bushels.  The  crop  of  peaches  raised  in  this  country  is  so 
enormous  that  we  hardly  dare  state  the  quantity.  The 
largest  crop  was  in  1876 ;  and,  on  the  peninsula  of  Delaware 
and  Maryland  alone,  it  was  estimated  at  between  seven  mil- 
lion and  eight  million  baskets. 

From  California,  there  were  sent  east,  in  1876,  three  hun- 
dred and  thirty-four  car-loads  of  fruit,  of  four  hundred  bush- 
els each. 

The  increase  of  strawberry  culture  in  the  vicinity  of 
Norfolk,  Va.,  is  astonishing,  completely  heading  the  page  of 
horticultural  progress.  The  shipments  this  year  have  been 
over  three  millions  of  quarts.  There  were  nearly  ten  thou- 
sand pickers  in  the  field  in  one  day.  One  grower  had  a 
hundred  and  eighty-five  acres.  To  Boston  alone  there  have 
been  shipped  this  year  11,647  crates,  of  forty-five  quarts 
each,  or  more  than  sixteen  thousand  bushels. 

The  increase  in  the  crops  of  apples  in  New  York,  Michi- 
gan, and  the  more  Western  States,  is  wonderful. 

From  New  York,  it  is  estimated,  that,  in  abundant  years, 
a  million  and  a  half  of  barrels  are  exported  in  addition  to 
those  consumed  at  home.  One  county,  it  is  said,  received 
one  million  a  year  of  dollars  for  apples  sold ;  a  single  firm 
at  Boston  receives  from  that  State  from  thirty  thousand  to 
forty  thousand  barrels  of  apples  per  year. 
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The  immense  collection  of  fruit  shown  at  the  Centennial 
Exposition  last  year,  surpassing  even  the  great  exhibitions 
of  the  American  Pomological  Society  at  Boston  and  Chicago, 
deserves  mention  here.  One  of  the  judges  writes  me,  "I 
know  that  the  judges  examined  over  twelve  thousand  dishes 
of  fruit  during  the  week,  commencing  the  10th  of  September, 
and  I  have  no  doubt  that  the  entire  exhibition  during  the 
season  reached  the  grand  number  of  over  sixty  thousand 
dishes  and  over  four  hundred  thousand  specimens." 

In  view  of  the  wonderful  progress  which  has  already  been 
made,  we  begin  to  realize  the  great  importance  of  American 
pomology ;  nor  should  we  forget,  as  among  the  great  bene- 
fits of  fruit-culture,  the  employment  of  thousands  of  men, 
women,  and  children,  or  the  immense  amounts  paid  for 
freight  on  fruits  to  railroads,  steamboats,  &c.,  and  the  profits 
to  dealers. 

But  who  can  estimate  the  amazing  quantities  of  fruits 
that  are  to  be  produced  on  this  continent,  when  the  lands 
suited  to  fruit-culture  are  brought  into  use !  Look  at  the 
vast  amount  of  these  in  the  eastern  slope  of  our  country, 
and,  still  more  wonderful,  the  land  on  the  Pacific  slope !  Of 
these,  California  alone  has  a  territory  eight  hundred  miles  in 
length  and  two  hundred  miles  in  breadth,  —  three  times  as 
large  as  aU  of  the  New-England  States,  four  times  as  large 
as  the  State  of  New  York  or  Pennsylvania,  —  having  millions 
of  acres  for  fruit-cultivation. 

Some  have  feared  that  there  might  be  an  over-production 
of  fruit ;  but  the  whole  crop  may  now  be  saved  and  utilized 
by  the  new  methods  which  are  being  constantly  invented  for 
curing  and  distributing  this  surplus.  In  fruit  districts  large 
amoimts  of  capital  are  invested  in  establishments  for  the  dry- 
ing and  canning  of  fruits,  which  promise  to  put  the  surplus 
of  abundant  seasons  in  condition  for  preservation  till  wanted 
for  consumption  or  exportation.  Some  of  these  are  yet  to  be 
tested;  but  no  doubt  exists  that  we  shall  eventually  thus 
utilize  our  fruits,  and  make  them  not  only  profitable,  but  a 
source  of  increasing  revenue. 

The  perfection  now  attained  in  the  drying  and  canning 
process  —  possessing  the  great  advantage,  for  transportation, 
of  reducing  the  weight  three-fourths  or  more  by  the  removal 
of  water,  and  rendering  it  capable  of  shipment  to  all  climes, 
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and  of  being  preserved  perfectly  for  years  —  will ,  in  all  proba- 
bility, overcome  this  difficulty,  which  only  occurs  on  bearing 
and  abundant  years.  The  demand  abroad  for  dried  fruits  is 
very  large,  and  is  daily  increasing.  The  exports  for  the  year 
ending  June  30, 1877,  were  14,318,052  pounds ; '  and,  if  they 
can  be  afforded  at  a  little  less  price,  it  is  thought  it  would 
be  enormous.  England,  Germany,  and  Australia  would  be 
great  purchasers.  Besides,  we  are  constantly  inventing  new 
methods  for  preserving  fruits  by  preparations  in  various 
nutritious  and  elegant  forms,  which  might  absorb  our  abun- 
dant crops,  and  take  the  place  of  those  unhealthy  preserves 
and  sweetmeats  in  which  our  markets  abound,  and  which  are 
so  injurious  to  the  health  of  our  people. 

By  the  production  of  new  varieties  from  seed,  we  have  not 
only  secured  native  kinds  adapted  to  every  section  of  our 
country,  but  varieties  which  have  prolonged  the  season  of 
fruits  in  some  sections,  either  by  early  or  late  kinds,  for  one 
or  more  months.  Especially  is  this  to  be  seen  in  the  peach, 
grape,  and  strawberry ;  so  that  many  of  our  markets  are  sup- 
plied for  a  much  longer  period  than  ever  before. 

By  the  introduction  of  early  peaches,  the  season  for  this 
fruit  has  been  advanced  nearly  a  month.     From  South  Caro- 
lina and  Georgia  shipments  were  made  last  year  to  northern 
markets  as  early  as  May  26 ;  and,  by  a  wise  selection  of  early 
and  late  peaches,  Mr.  Berckmans,  president  of  the  Georgia 
Horticultural  Society,  states  that  peaches  may  now  be  had 
from  May  to  November.    Similar  illustrations  might  be  given 
of  the  prolongation  of   the  season  of   the  strawberry,  the 
grape,  and   the  pear,  in  our  markets;   those  of  the  north 
being  now  supplied  with  the   strawberry  from  the  first  of 
May  to  the  middle  of   July,  and  with  the  grape,  the  pear, 
and  the  apple,  from  the  first  of  July  until  April  or  May. 
And  why  may  not  those  who  have  the  means  supply  their 
tables  with  fruits  in  some  form  through  the  year  ?    Some  of 
us  already  enjoy  this  luxury,  beginning  with  the  strawberry, 
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But  to  confine  our  observations  to  Massachusetts.  I  would 
state,  that,  with  the  exception  of  a  few  new  seedling  varieties, 
the  same  standard  sorts  as  have  been  mentioned  in  previous 
reports  still  continue  to  be  most  prominent  for  the  market. 

•In  regard  to  those  best  adapted  to  the  various  sections  of 
the  State,  I  would  remark,  that  by  dividing  the  State  into 
three  sections,  having  Boston,  Worcester,  and  Springfield  as 
their  centres,  we  may  arrive  at  pretty  correct  conclusions  as 
to  the  fruits  most  approved  of  for  general  cultivation. 

EASTERN  DIVISION. 

Apples.  —  Summer :  Large  Early  Bough,  Red  Astrachan,  and  Wil- 
liams. Autumn:  Gravenstein,  Porter,  Foundling,  Holden  Pippin  or 
Fall  Orange  of  Downing,  Mother,  Lyscom,  Hubbardston  Nonesuch,  and 
Cogswell.  Winter :  Baldwin,  Rhode-Island  Greening,  Roxbury  Russet, 
Hunt  Russet,  King  of  Tompkins  County,  Northern  Spy  (strong  soil  and 
high  culture).  Sweet  Apples :  Pumpkin  Sweet,  Ladies'  Sweet,  Danvers 
Winter,  Tolman  Sweet,  Pound  or  Lyman  Sweet.  Many  other  varieties 
succeed  well,  but  are  only  grown  in  small  quantities ;  such  as  the  Fa- 
meuse,  Garden  Royal,  Maiden's  Blush,  Minister,  and  Washington  Straw- 
berry (a  fine  variety). 

Pears.  —  Early:  Doyenn^  d']£t^,  Beurre  Giffard,  Clapp's  Favorite, 
Brandywine,  Manning's  Elizabeth.  Clapp's  Favorite  surpasses  others  of 
its  season  in  size  and  beauty,  and  is,  withal,  of  fine  quality,  everywhere 
increasing  in  popularity.  Autumn:  Bartlett,  Belle  Lucrative,  Beurre 
Bosc,  Beurre  Hardy,  Beurre  Superfine,  Beurre  Clairgeau,  Doyenn^  Bous- 
sock,  Doyenn^  du  Comice,  Duchesse  d'Angoul^me  on  Quince,  Groodale, 
Howell,  Louise  Bonne  of  Jersey  on  Quince,  Merriam,  Paradis  d'Au- 
tomne,  Seckel,  Sheldon,  St.  Michel  Archange,  Souvenir  du  Congr^s  (a 
very  handsome,  large  pear,  ripening  quite  as  early  as  the  Bartlett),  Ur- 
baniste  on  Quince.  Late  Autumn  or  Winter:  Beurre  d'Anjou,  Dana's 
Hovey  (small,  very  rich,  comparing  favorably  with  the  Seckel  in  quali- 
ty), Josephine  de  Malines  (as  late  regarded  with  favor),  Lawrence,  Win- 
ter Nelis  (fine,  but  too  small  for  market).  Cooking:  Vicar  of  Winkfield 
(on  rich,  warm  soils,  with  care  in  thinning  :.a  good  dessert  variety), 
Catillac,  Uvedales,  St.  Germain  or  Pound.  New  Varieties:  The  Mount 
Vernon  (fine,  late  russet  pear)  is  regarded  with  favor.  The  same  may 
be  said  of  Clapp's  (No.  22,  now  Frederick  Clapp),  also  of  the  President 
and  Admiral  Farragut,  raised  by  the  late  Dr.  S.  A.  Shurtleff.  The 
Emile  d'Heyst  is  a  fine  foreign,  rare  variety.  Souvenir  du  Congr^  is  a 
very  beautiful,  large  pear,  quite  as  early  as  the  Bartlett.  The  Beurre 
Diel  and  Flemish  Beauty,  like  the  White  Doyenne,  once  so  popular, 
are  being  discarded  on  accoimt  of  cracking  (occasionally  they  are  as 
fine  as  ever).    The  orchards  of  Massachusetts,  especially  in  the  eastern 
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part  of  the  State,  abound  in  fine  varieties  of  the  pear.  The  aboro 
constitute  the  principal  popular  varieties  in  market;  but,  of  all  the 
sorts  introduced  within  the  last  fifty  years,  no  kind  surpasses,  in  its  com- 
bined characteristics  of  excellence,  the  Beurre  d'Anjou.  It  increases  in 
popularity  every  year,  and  with  proper  care  is  susceptible  of  being  kept  in 
fine  condition  for  two  or  three  months.  Of  the  thousand  or  more  varie- 
ties which  I  have  proved  in  the  forty-six  years  of  experience,  no  other 
has  given  me  so  much  satisfaction.  It  is  also  found,  by  the  catalogues  of 
the  American  Pomological  Society,  to  succeed  well  in  more  than  thirty 
of  our  States  and  Territories.  And  I  think  I  may  be  allowed  to  say, 
without  personal  merit  or  motive,  if  I  have  done  nothing  else  for  the 
pomology  of  our  country,  that  the  introduction  of  this  pear  thirty-eight 
years  ago  was  a  blessing  to  our  land. 

Grapes. — Few  new  varieties  have  been  introduced  of  late.  Those 
old  sorts  most  approved  of  around  Boston  and  in  the  eastern  section  of 
the  State  are  the  Hartford,  Concord,  Creveling,  Delaware,  Diana,  Lindley 
(Rogers  No.  9),  Massasoit  (Rogers  No.  3),  Wilder  (Rogers  No.  4).  Barry 
(Rogers  No.  43)  is  a  fine  kind,  similar  to  the  Wilder  in  size,  appearance, 
and  quality.  There  are  a  few  new  varieties  which  are  regarded  as  giving 
good  promise;  among  which,  especially,  is  to  be  mentioned  Moore's  Early, 
a  seedling  of  the  Concord.  It  is  very  prolific  and  constant  in  crop,  ripen- 
ing fully  two  weeks  before  the  Concord,  growing  beside  it.  The  bunch  is 
large  and  handsome;  berry  larger  than  the  Concord,  and  equal  in  quality. 
It  has  been  exhibited  for  several  years  before  the  Massachusetts  Horticul- 
tural Society,  and  was  awarded  last  fall  a  prize  of  sixty  dollars  for  the 
best  new  seedling  grape.  It  is  considered  a  valuable  acquisition  for  the 
north.  The  Worden,  a  new  native  variety,  ripening  earlier,  and  con- 
sidered of  better  quality,  than  the  Concord,  by  Mr.  Hadwen  of  Worcester 
and  Mr.  Adams  of  Springfield,  is  being  introduced  around  Boston.  The 
Champion,  as  an  early  grape,  is  attracting  some  attention,  ripening  a 
week  before  the  Hartford,  of  fair  quality,  very  hardy,  vigorous,  and  pro- 
lific. Hon.  E.  W.  Bull,  the  originator  of  the  Concord,  Hon.  Greorge 
Haskell  of  Ipswich,  and  several  other  gentlemen,  each  presented  seedling 
varieties  at  the  exhibition  of  the  Massachusetts  Horticultural  Society, 
'some  of  which  are  of  good  promise. 

Strawberries.  —  New  varieties,  some  of  excellent  character,  are 
coming  to  notice  every  year.  The  older  kinds  that  carry  off  the  prizes  of 
the  Massachusetts  Horticultural  Society  are  Charles  Downing,  Jucunda, 
Hovey's  Seedling  (now  forty  years  old ;  being  the  first  successful  attempt 
at  improving  the  strawberry).  President  Wilder,  Seth  Boyden,  Triomphe 
de  Gand,  and  Wilson's  Albany.  The  last  is  not  regarded  as  of  good 
quality,  but  is  valuable  for  its  productiveness.  Among  the  new  varieties 
which  are  attracting  attention  may  be  named  the  Belle,  Caroline,  and 
Hervey  Davis. 

CENTRAL  DIVISION. 

From  the  Annual  Report  of  the  Worcester-coimty  Horticultural  Society, 
a  society  second  only  to  the  Massachusetts  for  wealth,  activity,  and  influ- 
ence in  New  England,  it  will  be  seen  that  most  of  the  fruits  grown  in 
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the  eastern  section  of  the  State  are  alike  successful  in  the  central.  Mr. 
Had  wen,  our  associate  member,  reports  the  following  :  — 

Apples.  —  Summer :  Red  Astrachan,  Williams,  Duchess  of  Oldenburg, 
and  Sweet  Bough,  Autumn:  The  Gravenstein,  Porter,  Twenty  Ounce, 
Hubbardston  Nonesuch,  Cogswell,  Maiden's  Blush,  Pumpkin  Sweet, 
Leland  Spice.  Winter:  Baldwin,  Rhode-Island  Greening,  Yellow  Bell- 
flower  (on  warm,  rich  soil).  Ladies'  Sweet,  Leicester  Sweet,  Roxbury 
Russet.  He  also  regards  with  favor  the  Sutton  Beauty,  Worcester  Spy, 
Foundling,  Washington  Strawberry,  Mother  Apple,  Holden  Pippin, 
McLellan,  Tetofsky,  Sterling,  Washington  Royal  or  Palmer  Greening, 
(*•  having  as  many  desirable  qualities  as  any  apple  "),  nearly  all  of  which 
originated  in  Worcester  County,  and  are  of  excellent  quality,  yielding 
abundant  crops.  The  soil  and  climate  of  Worcester  County  are  especially 
adapted  to  fruit-culture,  and  ha^  long  been  celebrated  for  the  apples  it  has 
produced  from  seed,  such  as  the  Hubbardston  Nonesuch,  Holden  Pippin 
or  Fall  Orange  of  Downing,  Mother,  Washington  Royal  or  Palmer 
Greening,  Sutton  Beauty,  Foundling,  Worcester  Spy,  Leicester  Sweet, 
and  probably  the  Twenty  Ounce  or  Cayuga  Red  Streak.  Mr.  Hadwen,  in 
his  excellent  essay  on  the  apple,  states  that  the  cultivation  of  the  apple 
has  long  been  an  important  interest  in  Worcester  County;  the  money- 
value  received  in  1876  for  apples  exported,  probably  exceeding  the  value 
of  any  other  product. 

Pears.  —  Nearly  all  the  sorts  named  in  the  list  of  approved  kinds  for 
Boston  and  the  Eastern  Division  are  alike  adapted  to  the  central  section 
of  the  State.  Reference,  therefore,  may  be  had  to  the  list  already  given. 
Mr.  James  Draper,  an  intelligent  nurseryman  of  Worcester,  in  his  essay 
on  the  pear,  regards  with  special  favor  Cls^p's  Favorite,  Bartlett,  Shel- 
don, Beurre  d*Anjou,  Beurre  Bosc,  Belle  Lucrative,  Lawrence,  Duchesse 
d'Angoul6me,  Louise  Bonne  of  Jersey,  Doyenn^  du  Comice,  the  three 
last  named  on  quince. 

Grapes. — Most  of  the  grapes  which  succeed  elsewhere  at  the  north 
are  on  trial  here.  The  most  noticeable  old  and  popular  sorts  are  the 
Concord,  Hartford,  Delaware,  Diana,  £umelan,  some  of  Rogers's  Hy- 
brids, and  the  Worden,  originating  in  Western  New  York. 

Strawberries.  — The  **  Essay  on  the  Strawberry  "  of  Mr.  William 
H.  Earle,  an  eminent  cultivator,  states  that  the  most  profitable  kinds  are 
the  Charles  Downing,  Jucunda,  and  Wilson's  Albany.  Amateurs  are 
growing  all  the  new  varieties.  Of  the  profits  of  strawberry  culture  Mr. 
Earle  remarks,  **  If  one  takes  interest  in  the  business,  he  will  be  surprised 
at  the  possible  results.  On  about  three  acres  of  land  I  realized  a  gross 
income  of  a  little  over  two  thousand  doUars.'' 


WESTERN  DIVISION. 

Mr.  John  W.  Adams,  an  intelligent  cultivator  of  Springfield,  regards 
the  following  as  leading  sorts  :  — 

Apples.  —  Summer :  Red  Astrachan,  Duchess  of  Oldenburg.  Autumn : 
Porter,  Gravenstein.  Winter:  Baldwin,  Hubbardston  Nonesuch,  Tomp- 
kins County  King,  Northern  Spy,  Rhode-Island  Greening.  Sweet  Apples : 
Sweet  Bough,  Orange  Sweet,  Talman  Sweet. 
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Pears.  —  Summer:  Doyenn^  d'fit^,  Manning's  Elizabeth,  Clapp's 
Favorite,  Bartlett,  Belle  Lucrative,  Doyenn^  Boussock,  Duchesse  d'An- 
goul^me,  Louise  Bonne  of  Jersey,  Onondaga,  Seckel,  Beurre  Bosc,  Law- 
rence, and  Winter  Nelis. 

Grapes.  —  The  grape-culture,  Mr.  Adams  remarks,  is  still  confined  to 
a  few  varieties  which  have  proved  themselves  best  adapted  to  this  locality. 
Among  those  classed  for  hardiness,  vigor,  and  productiveness  he  names 
Concord,  Clinton,  Champion,  Hartford,  Ives,  Martha,  and  Worden.  He 
regards  the  Champion  or  Taiman,  which  is  the  same,  as  the  best  very 
early  grape,  and  the  Worden  as  much  prized,  and  earlier  than  the 
Concord.  Of  the  Concord,  Mr.  Adams  remark's,  **  A  single  vine,  eight 
years  old,  on  my  own  place,  allowed  to  grow  at  random,  ripened  this  year 
a  quantity  estimated  to  exceed  three  thousand  bunches,  equalling  in 
sweetness  and  flavor  those  that  came  from  the  South.*' 

Strawberries.  —  Mr.  Adams  states  that  the  cultivation  of  the  Straw- 
berry is  increasing.  The  kinds  most  approved  of  are  Charles  Downing, 
Col.  Cheney,  Kentucky,  Nicanor,  Seth  Boyden  (No.  30),  and  Triomphe  de 
Gand.  The  Duncan  is  attracting  attention  on  account  of  its  earliness 
and  richness,  and  the  Monarch  of  the  West  for  its  size  and  productive- 
ness. 

THE   PRESERVATION   A.KD  RIPENINQ   OP   FRUITS. 

In  regard  to  the  preservation  and  ripening  of  fruits  there 
is  very  little  new  to  be  reported.  The  conditions  of  success 
are  now  pretty  well  understood.  Our  farmers  who  raise 
apples  in  large  quantities  know  how  to  do  it ;  but  with  deli- 
cate fruits,  such  as  the  pear  and  grape,  more  care  is  requi- 
site. 

The  ripening  of  fruit  depends  on  saccharine  fermentation  : 
this  is  followed  by  other  fermentations,  as  the  vinous  and 
acetous.  To  prevent  these,  and  preserve  fruit  in  all  its 
beauty,  freshness,  and  flavor,  the  temperature  must  be  uni- 
form, and  kept  below  the  degree  at  which  the  fermentation,  or 
ripening  process,  commences.  Mr.  Robert  Manning  in  his 
prize  essay  many  years  ago  said,  "  The  ripening  of  fruit  is 
the  completion  of  the  chemical  process  by  which  starch  is 
transformed  into  sugar,  and  is  the  first  step  toward  fermenta- 
tion or  decay :  therefore  whatever  promotes  fermentation  will 
hasten  the  ripening ;  whatever  retards  fermentation  will  tend 
to  its  preservation." 

The  conditions  of  success  may  be  briefly  stated  as  follows : 
The  perfect  control  of  temperature^  lights  and  moisture.  Nu- 
merous structures  have  been  built  both  in  our  own  and  other 
countries  for  this  purpose;  and  all  experience  shows  that 
these  conditions  must  be  complied  with,  or  success  cannot  be 
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attained :  hence  these  apartments  must  be  cool,  and  con- 
structed so  as  to  exclude  at  pleasure  the  external  atmosphere, 
which  starts  fermentation.  After  many  years  of  experience, 
both  with  and  without  the  use  of  ice,  I  have  adopted  a  house 
built  in  a  cool,  shady  aspect,  with  door  on  the  north,  and 
with  a  thoroughly  drained  and  cemented  cellar  whose  win- 
dows may  be  opened  or  closed  at  pleasure.  In  this  way  I 
am  enabled  to  keep  my  late  fall  and  winter  pears  until  Feb- 
ruary or  March  in  good  condition.  Apples  may  be  kept  at  a 
lower  temperature  than  pears,  say  thirtj'-four  to  forty  de- 
grees. In  such  a  cellar,  our  associate  member,  Mr.  John  F. 
Brown  of  Lunenburg,  has  kept  Baldwins  to  the  middle  of 
June,  when  he  has  realized  as  high  as  from  six  to  nine  dollars 
per  barrel.  Mr.  Brown  barrels  his  apples,  and  places  them 
immediately  in  his  cellar,  where  he  has  control  of  the  tem- 
perature. 

Late  fruits  may  remain  on  the  trees  until  severe  frosts 
are  feared,  but  should  be  gathered  with  great  care.  Sum- 
mer pears  should  be  picked  some  days  before  the  ripening 
process  commences.  A  summer  pear  ripened  upon  the  tree 
is  generally  inferior.  In  respect  to  the  latter  Mr.  Patrick 
Barry  has  so  aptly  expressed  my  own  opinion,  that  I  use  his 
language :  "  The  process  of  ripening  on  the  tree,  which  is  the 
natural  one,  seems  to  act  upon  the  fruit  for  the  benefit  of  the 
seed,  as  it  tends  to  the  formation  of  woody  fibre  and  farina. 
When  the  fruit  is  removed  from  the  tree,  at  the  commence- 
ment of  ripening,  and  placed  in  a  still  atmosphere,  the  nat- 
ural process  seems  to  be  counteracted ;  and  sugar  and  juice 
are  elaborated  instead  of  fibre  and  farina."  Thus  pears 
which  become  mealy,  and  rot  at  the  core,  if  left  on  the  tree 
to  ripen,  are  juicy,  melting,  and  delicious  when  ripened  in  the 
house.  In  regard  to  the  use  of  ice,  I  would  say,  that,'  where 
fruits  are  kept  for  some  months  under  its  influence  at  a  low 
temperature,  they  seem  to  lose  much  of  their  flavor :  the 
cellular  tissue  also  seems  to  have  become  dry,  and  to  have  lost 
its  vitality,  or  power  to  resume  the  ripening  process.  Expe- 
rience proves,  that,  for  the  common  varieties  of  the  pear,  about 
forty  degrees  of  Fahrenheit  is  the  temperature  best  suited  to 
hold  this  process  in  equilibrium.  The  proper  maturing  of 
fruit  thus  preserved  demands  skill  and  science.  Different 
varieties  require  different  degrees  of  moisture  and  heat  accord- 
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ing  to  the  firmness  of  the  skin,  the  texture  of  the  flesh, 
and  the  natural  activity  of  the  juices.  Thus  some  varieties 
of  the  pear  will  ripen  at  a  low  temperature  and  in  a  com- 
paratively dry  atmosphere,  while  others  are  improved  by  a 
warm  and  humid  air.  Some  varieties  of  the  pear  ripening 
with  difficulty,  and  formerly  esteemed  only'  second-rate,  are 
now  pronounced  of  excellent  quality,  because  the  art  of 
maturing  them  is  better  understood.  Great  improvement 
has  taken  place  in  the  handling,  packing,  and  preservation  of 
fruits ;  so  that  they  are  delivered  in  perfect  condition  from 
distant  places,  every  class  of  fruit  having  its  suitable  style  of 
package.  This  remark  also  applies  to  the  packing  of  trees 
for  foreign  countries ;  so  that  trees  shipped  by  EUwanger  & 
Barry,  Rochester,  N.Y.,  to  Australia,  after  one  hundred  and 
fifty-three  days,  arrived  in  good  condition.  So  well  is  the  art 
of  keeping  grapes  now  understood,  that  we  have  the  Concord 
from  Fitchburg  and  other  towns  in  that  vicinity,  and  from 
New  Hampshire,  in  such  fine  order  as  to  command  twenty- 
five  cents  per  pound  in  December  and  January. 

The  pear-tree  blight  has  been  more  prevalent  in  several 
localities  around  Boston,  for  the  last  two  years,  than  ever 
before,  and  we  are  as  much  in  the  dark  as  to  the  cause  and 
remedy  as  are  others ;  but  we  trust,  that,  like  former  visita- 
tions of  this  malady,  it  will  prove  only  temporary.  In  some 
instances  the  apple  has  been  affected  in  the  same  manner. 

In  closing  this  Report  I  beg  to  state  that  the  importance  of 
the  fruit-crop  of  Massachusetts  has  not  been  fully  appreci- 
ated. Of  the  apple  alone  the  returns  of  1874  gave  us  3,252,- 
057  bushels,  valued  at  $1,450,252 ;  Worcester  County  having 
produced  in  the  same  year  933,018  bushels,  valued  at  $380,- 
000.  Similar  results  have  been  realized  in  other  sections  of 
the  State,  not  only  with  the  apple,  but  with  other  fruits. 

When  we  reflect  on  what  Massachusetts  has  done  for  the 
cause  of  American  pomology  in  the  last  half-century,  I  think 
we  should  feel  well  satisfied.  We  would  not  claim  for  her  any 
undue  share  of  merit ;  but  if  the  Massachusetts  Horticultural 
Society  had  done  nothing  more  than  to  introduce  and  dis- 
seminate the  Bartlett  pear  (although  of  foreign  origin),  if 
she  had  done  no  more  than  to  'produce  from  her  rocky  soil 
the  Baldwin,  Roxbury  Russet,  Williams,  and  Hubbardston 
Nonesuch  apples,  the  Concord  grape,  and  last,  not  least,  the 
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Dana's  Hovey  and  Clapp's  Favorite  pear,  her  name  would  be 
honorably  associated  with  those  of  her  sister  states  in  the 
progress  of  fruit-culture  on  our  continent.  Other  states  and 
societies  have  done  nobly ;  but  Massachusetts,  as  a  pioneer  in 
the  early  history  of  our  pomology,  has  wielded  a  strong  in- 
fluence. Strike  out  from  our  catalogues  the  fruits  which 
Massachusetts  l^as  introduced  from  Europe;  root  out  from 
our  orchards,  gardens,  and  vineyards  the  fine  native  fruits 
which  have  originated  in  our  cold  and  rough  soU,  —  and  we 
should  require  a  long  list  of  valuable  kinds  to  fill  their 
place.  Massachusetts  has  more  good  fruits  stored  up  in  the 
laboratory  of  her  resources.  Her  mission  is  not  yet  ended. 
Let  us  help  her  to  fulfil  it. 

The  Report  was  accepted. 

Professor  Goessmann  then  submitted  his 

FIFTH  ANNUAL  REPORT  ON  FERTILIZERS. 
To  the  State  Board  0/ Agriculture, 

Gentlemen,  —  The  consumption  of  commercial  fertilizers 
has  been  quite  remarkable  during  the  past  year.  An  unusu- 
ally large  variety  of  more  or  less  compound  articles  has 
been  offered  for  sale,  many  of  them  of  excellent  quality,  and 
at  a  fair  price ;  showing  a  commendable  zeal  on  the  part  of 
manufacturers  and  dealers  to  meet  the  wants  of  a  progres- 
sive movement  of  a  large  portion  of  their  patrons.  Careful 
observers  cannot  fail  to  notice  the  rapid  progress  among  our 
farmers  regarding  a  better  appreciation  of  the  proper  position 
of  the  commercial  fertilizers  in  a  rational  system  of  manur- 
ing farm-lands.  Our  present  more  intelligent  mode  of  sell- 
ing fertilizers  has  largely  contributed  to  these  gratifying 
results.  To  know  the  constituents  of  our  manures  is  not 
less  important  for  the  development  of  a  rational  and  thus 
economical  system  of  agriculture  than  to  know  the  constitu- 
ents of  the  soil,  and  those  of  the  plants  we  cultivate.  An 
intelligent  statement  concerning  the  general  character  and 
the  chemical  composition  of  the  proximate  constituents  of 
most  fertilizers  offered  for  sale  is,  for  obvious  reasons,  indis- 
pensable in  the  interest  of  its  rational  and  thus  most  success- 
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ful  application,  —  a  point  which  ought  to  concern  the  dealer, 
although  for  other  reasons,  not  less  than  the  farmer  who 
uses  them.  Our  laws  for  the  regulation  of  the  sale  of  fei> 
tilizers  have  also  equally  aided  in  bringing  about  a  better 
understanding  between  responsible  dealers  and  our  farmers, 
by  clearly  distinguishing  between  the  responsibility  of  both 
parties  in  a  sale.  The  best  proof  of  the  accomplishment  of 
that  object,  as  far  as  reasonably  can  be  expected  in  so  short 
a  time,  can  be  found  in  a  more  general  satisfaction  among 
intelligent  farmers,  with  the  quality  and  the  price  of  the 
fertilizers  they  bought.  In  view  of  these  encouraging  facts, 
it  remains  a  matter  of  regret  that  all  fertilizers  which  are 
sold  at  a  price  not  exceeding  fifteen  dollars  per  ton  can  be 
sold  without  any  particular  obligation  on  the  part  of  the 
dealers  in  these  articles,  either  to  guarantee  a  stated  compo- 
sition, or  to  give  information  concerning  their  proximate  con- 
stituents ;  rendering  it  thus,  as  a  general  rule,  impossible  to 
form  an  intelligent  opinion  about  their  mode  of  action  and 
their  real  merits.  Their  apparent  cheapness  as  compared 
with  most  standard  ammoniated  superphosphates — which  is 
quite  frequently  made  more  conspicuous  by  irresponsible 
advertisements  regarding  their  superiority  over  more  costly 
compounds,  for  the  production  of  specified  crops,  &c.  —  gives 
them,  in  the  opinion  of  less  discriminating  parties,  more  prom- 
inence than  they  in  most  instances  deserve.  This  class  of 
fertilizers  is  quite  numerous,  and  capable  of  unlimited  ex- 
tension, particularly  in  large  cities,  and  in  centres  of  com- 
merce and  of  manufacturing  industry.  The  commercial 
management  of  these  articles  proves,  in  many  instances,  a 
source  of  annoyance  to  the  licensed  branch  of  the  trade,  and 
threatens  to  become  a  serious  impediment  in  the  development 
of  an  intelligent  system  of  manuring,  if  left  unchecked  by 
suitable  fair  restrictions  regarding  their  sale,  similar  to  those 
which  apply  to  the  higher  priced  fertilizers.  In  making  these 
statements  I  do  not  dispute  the  usefulness  of  many  of  the 
compositions  which  I  had  in  view  when  writing  the  previous 
remarks;  but  I  consider  the  exceptional  position  they  oc- 
cupy —  being  sold  without  any  thing  like  a  responsibility  on 
the  part  of  the  manufacturers  and  dealers  —  undesirable,  on 
account  of  the  unusual  chance  they  present  for  unfair  deal- 
ings ;  leaving,  to  say  the  least,  all  the  risks  on  the  side  of  the 
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purchaser.  Believing  the  interests  involved  of  sufficient 
magnitude  to  deserve  more  than  a  passing  notice,  I  take  the 
liberty  of  inviting  your  attention  to  the  subject  under  dis- 
cussion, for  the  purpose  of  considering  whether  it  would  be 
advisable  to  cause  such  alterations  in  our  present  laws  for  the 
regulation  of  the  sale  of  fertilizers,  as  would  meet  the  re- 
quirements for  a  satisfactory  adjustment  of  the  rights  of  all 
parties  concerned. 

The  prices  of  most  articles  used  for  fertilizing  purposes 
have  varied  but  little,  during  the  past  year,  from  those  of 
the  preceding  year.  The  present  indications  are,  that  but  little 
change  may  be  expected  at  the  opening  of  the  coming  season. 

The  following  statements  of  prices  are  mainly  based  on  the 
ruling  wholesale  and  retail  market-prices  during  the  past 
year  in  Boston  and  New- York  cities. 

Some  dealers  have  published  valuations  of  their  own,  to 
show  the  advantages  they  offer  to  their  customers.  Wher- 
ever they  are  of  a  general  interest,  they  have  been  mentioned 
in  connection  with  the  description  of  the  fertilizers  they  refer 
to.  Our  farmers  do  well  to  render  themselves  familiar  with 
the  market-prices  of  our  fertilizing  materials,  and  to  study 
statements  like  the  following :  — 

"*••  Price  per  pound, 

incenu. 

I.  Nitrogen,    In  form  of  ammonia  and  nitria  acid  .        .        .25 

In  form  of  dried  gromid  meat  and  blood,  finely  pulver- 
ized steamed  bones,  finely  ground  fish-guano,  Peru- 
vian guano,  turates,  poudrettes,  and  artificial  guano .    20  to  21 

In  form  of  fine  ground  bones,  fine  ground  horn,  and 
wool-dust 18 

In  form  of  coarsely  ground  bones,  horn-shavings,  and 
woollen  rags,  human  excretions  and  barnyard-ma- 
nure, fish-scraps,  animal  refuse-matter  from  glue 
factories  and  tanneries,  &c 15 

II.  Phosphoric  Acid  soluble  in  'water.    As  contained  in  alka- 

line phosphates  and  superphosphates         .        •        .12.5 
In  Peruvian  guano  and  urates      •        •        .        •        .      9 
In  form  of  so-called  reduced  or  reverted  acid       .        .      9 
In  precipitated  bone-phosphate,  steamed  fine  bones, 

fish-guano,  according  to  size  and  disintegration  from,      6  to  7 
In  form   of  bone-black  waste,  wood-ash,  Caribbean 

guano,  ground   bone-ash,  coarsely  ground   bones, 

poudrette,  bamyard-manure,  &c 5 

In  form  of  finely  ground  South  Carolina  and  Navassa 

phosphates 3.5 
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III.  Potassium  Oxide,    In  fonn  of  muriate  of  potash  or  chlo-  ' 

ride  of  potassium \ 

In  form  of  sulphate  of  potassa  in  kainits     .        .        .  | 


In  form  of  higher  grades  of  sulphate  of  potassa  . 

n. 


NAME  OF  HATEBIAL. 


Price  per  ton 

of 
24HN)  ponnds, 

inDoUan. 


Pri4 


100 


Sulphate  of  Ammonia,  containing  from  24  to 
25  per  cent  of  ammonia  .        .        ... 

Nitrate  of  Soda  (Chili  saltpetre^,  containing  95 
per  cent  of  that  compound 

Nitrate  of  Potassa,  containing  94  to  96  percent 
of  that  compound 

Dried  Blood,  yielding  from  :  — 

(a)  12  to  14  per  cent  of  ammonia  . 
{b)  10  to  12  ^r  cent  of  ammonia    . 

Dried  Meat,  yielding  from  14  to  15  per  cent 
of  ammonia 

Fine-ground  Bones,  containing  from  22  to  24 
per  cent  phosphoric  acid,  and  yielding 
irom  3.5  to  4.5  per  cent  of  ammonia 

Bone-black  (waste  material),  containing  from 
80  to  34  per  cent  of  phosphoric  acid 

Superphosphate  of  Lime,  containing  from  15  to 
16  per  cent  of  soluble  phosphoric  acid     . 

Muriate  of  Potash,  contaimng  from  80  to  85 
per  cent  of  that  compoimd,  equal  50  to 
53.7  per  cent  of  potassium  oxide 

Sulphate  of  Potassa,  containing  80  per  cent  of 
that  compoimd,  which  is  equal  to  43.3 
per  cent  oi  potassium  oxide     . 

Sulphate  of  Potassa,  containing  from  60  to  65 
per  cent  of  that  compound,  which  is 
equal  to  from  32.3  to  35  per  cent  of  po- 
tassium oxide 

German  Potash  Salt,  containing  from  28  to  32 
per  cent  of  sulphate  of  potassa,  which  is 
equal  to  from  15  to  17.3  per  cent  of  potas- 
sium oxide       .  .... 

Kainit,  low  grade,  containing  from  22  to  26  per 
cent  of  sulphate  of  potassa,  which  is 
equal  to  from  11.9  to  14  per  cent  of  potas- 
sium oxide      ...... 

Sulphate  of  Magnesia  (Kieserite),  containing 
55  per  cent  of  that  compound . 

Sulphate  of  Magnesia  (Kieserite),  containing 
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L 

Potash-Salts. 

The  importation  of  the  GermaD  potash-salts  *has  been  again 
larger  during  the  past  than  the  previous  years.    Among  the 
high  grades,  the  muriate  of  potash  has  been   most  exten- 
sively used,  on  account,  apparently,  of  its  reliable  character 
during  the  past,  as  well  as  by  its  comparatively  low  price.  The 
high  grades  of  the  sulphates  of  potassa  have  been  largely 
supplied  by  home-manufactured  articles,  produced  from  the 
muriate  of  potash  by  means  of  sulphuric  acid.     It  is  to  be 
regretted,  in  the  interest  of  our  present  state  of  agricultural 
investigations,  that  higher  grades  of  potash-salts  —  containing 
a  liberal   percentage   of  sulphate  of  magnesia,  instead  of 
chloride  of  sodium,  or  sulphate  of  soda  —  are  not  offered  for 
sale  in  desirable  quantities  and  at  acceptable  prices.    The 
prospect  held  out  at  an  early  period  of  the  present  year,  to 
offer  an  article  for  sale  before  the  close  of  season  which 
would  contain  80  per  cent  of  muriate  of  potash  and  10  per 
cent  of  sulphate  of  magnesia,  has  not  been  realized.     Muri- 
ate of  potash,  containing  from  80  to  85  per  cent  of  that 
compound,  which  is  equal  to  from  50  to  53.5  per  cent  of  po- 
tassium oxide,  has  been  sold  at  from  forty-five  to  fifty  dollars 
per  ton  of  two  thousand  pounds ;  in  retail,  at  three  cents  per 
pound. 

Muriate  of  Potash* 

Fer  cent. 

Potassium  oxide 53.50 

Sodium  oxide 6.87 

Insoluble  matter .20 

Moisture «        .  2.00 

This  sample  consisted  of  85  per  cent  of  chloride  of  potas- 
sium and  12.4  per  cent  of  chloride  of  sodium,  and  is  thus  a 
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The  sample  was  represented  to  contain  36  per  cent  of  po- 
tassium oxide,  or  66.5  per  cent  of  sulphate  of  potassa.  It  is 
a  product  of  home  manufacture.  Both  samples  were  col- 
lected of  Messrs.  W.  H.  Bowker  &  Co.,  Boston,  Mass.  Sul- 
phate of  potassa,  containing  80  per  dent  of  that  compound, 
which  corresponds  to  43.8  per  cent  of  potassium  oxide,  has 
been  sold  at  sixty-five  dollars  per  ton  of  two  thousand 
pounds ;  in  small  quantities,  at  four  cents  per  pound.  Sam- 
ples like  the  above,  containing  from  60  to  66  per  cent  of 
the  sulphate  of  potassa,  have  been  sold  at  from  fifty-eight  to 
sixty  dollars  per  ton,  and  at  three  cents  and  a  half  per  pound. 
German  potash-salts,  containing  from  22  to  26  per  cent  of 
sulphate  of  potassa,  have  been  offered  in  the  market  at 
twenty-five  dollars  per  ton ;  whilst  low-grade  kainits,  con- 
taining from  22  to  26  per  cent  of  sulphate  of  potassa,  sold 
at  from  eighteen  to  twenty  dollars  per  ton. 

Magnesia  containing  German  Potash-Salt  (Kainit), 

Percent. 

Potassium  oxide 11.70 

Sodium  oxide 18.97 

Magnesium  oxide 9.01 

Calcium  oxide  (lime) 3.29 

Sulphuric  acid 17.96 

Chlorine 84.82 

Insoluble  matter 2.37 

Moisture 5.00 


Salines  like  the  above  sample,  are,  in  most  cases,  safest 
applied  in  the  autumn,  or  in  the  earlier  part  of  the  spring : 
they  produce,  like  all  Gennan  potash-salts,  as  a  general  rule, 
more  satisfactory  results  upon  a  loamy  soil  than  upon  either 
a  clayish  or  sandy  soil.  The  native  Leopoldhall  kainit  has 
of  late  largely  been  used  in  Germany  in  place  of  the  lower 
grades  of  so-called  artificial  kainits,  and  with  good  re- 
sults. It  has  been  noticed,  that,  in  case  of  an  early  appli- 
cation, its  objectional  large  amount  of  chlorides  passes  rapidly, 
with  or  without  a  previous  transformation,  into  the  subsoil, 
aiding  thereby  in  the  diffusion  of  the  potassa  present.  For 
deep-rooting  jforage-plants  are  the  kainits  in  particular  recom- 
mended. 
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StaMe  Potash  Purifier. 

Pero«nt. 

Potassium  oxide •        •  6.45 

Sodium  oxide 14.84 

Calcium  oxide 9.72 

Magnesium  oxide 9.40 

Sulphuric  acid .  22.01 

Chlorine 24.40 

This  article  has  been  offered  for  sale  by  the  General 
Potash-Salt  Depot,  No.  120  Liberty  Street,  New-York  City, 
at  thirty-three  dollars  per  ton  of  two  thousand  pounds,  and  at 
five  dollars  and  a  half  per  barrel  of  two  hundred  and  fifty 
pounds.  The  proprietors  recommend  its  application  as  an 
efficient  absorber  of  the  ammonia  in  stables,  —  an  effect 
which  it  is  well  qualified  to  accomplish,  if  properly  applied. 
The  well-known  peculiar  re-action  of  some  of  its  essential 
constituents,  as  the  chlorides  of  sodium  and  magnesium,  on 
plant-growth  and  on  soil,  renders  it  advisable  to  study  care- 
fully its  influence  on  the  action  of  the  manures  treated  with 
it,  before  using  the  substance  in  a  liberal  degree.  The  stable 
potash  purifier  contained  about  24  per  cent  of  chloride  of 
sodium,  or  common  salt,  and  17  per  cent  of  chloride  of  mag- 
nesium, besides  10.2  per  cent  of  chloride  of  potassium. 

Crude  Sulphate  of  Magnesia  (^Kieserite), 


Magnesium  oxide  • 
Calcium  oxide       • 
Sulphuric  acid 
Chlorine 

Insoluble  in  water 
Insoluble  in  acids  • 
Moisture 


Sample  No.  I.  was  obtained  of  a  dealer  in  Boston ;  No.  II., 
of  a  dealer  in  New- York  City.  The  former,  containing  from 
60  to  65  per  cent  of  sulphate  of  magnesia,  sold  at  from 
twenty  to  twenty-five  dollars  per  ton ;  the  latter,  containing 
from  50  to  55  per  cent  of  that  compound,  was  offered  for 
sale  at  from  fourteen  to  fifteen  dollars  per  ton.  The  use  of 
the  crude  sulphate  of  magnesia  in  part,  in  place  of  sulphate 
of  lime,  as  a  superior  material  for  the  absorption  of  ammonia 


Per  cent. 

I. 

II.    * 

21.10 

16.58 

8.89 

Not  det. 

44.42 

31.91 

5.09 

18.64 

5.00 

11.06 

4.98 

- 

8.20 
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and  soluble  phosphoric  acid,  in  decomposing  animal  excre- 
tions, seems  to  engage  gradually  a  deserved  attention. 


Sulphate  of  Ammonia. 

Per  cent 

I. 

u. 

Ammonia      .        , 

•        •        • 

, 

25.49 

25.14 

Sulphuric  acid 

►        •        •        . 

« 

60.43 

59.60 

^loisture 

»        •        .        . 

, 

1.80 

2.40 

Sand,  &o.      • 

»        •        •        . 

. 

Trace. 

Trace. 

Both  samples  are  good  representatives  of  the  kind  gen- 
erally noticed  in  our  markets.  No.  I.  was  secured  of  Messrs. 
W,  11.  Bowker  &  Co.  in  Boston ;  No.  II.  was  stated  to  be 
obtained  from  Mr.  G.  White  of  New  York.  The  peculiar 
odor  of  the  latter  indicated  that  it  was  obtained,  as  by  pro- 
duct, in  the  charring  of  animal  matter.  The  former,  like 
most  of  our  articles  of  this  substance,  came  from  the  ammo- 
niacal  waters  of  the  gas-works.  Sulphate  of  ammonia  of  the 
above  description  has  sold  in  the  wholesale  trade  as  low  as 
eighty  dollars  per  ton  of  two  thousand  pounds.  In  the  re- 
tail trade  the  price,  at  the  beginning  of  the  spring,  has  been 
recorded  from  eighty-five  to  ninety  dollars  per  ton ;  in  case 
of  small  quantities,  not  exceeding  from  one  hundred  to  two 
hundred  pounds,  from  four  cents  and  a  half  to  five  cents  per 
pound. 

Crude  Nitrate  of  Soda  (Chili  saltpetre). 

Pot  oont. 

Nitric  acid 60.67 

Sodium  oxide 85.00 

Chlorine 1.70 

Moisture 1.10 

Calcium  oxide Traces. 

Sulphuric  acid Traces. 

These  analytical  statements  prove  that  the  article  fully 
corresponds  with  the  adopted  standard  —  95  per  cent  of 
nitrate  of  soda — of  the  Peruvian  Government.  Nitrate  of 
soda,  containing  95  per  cent  of  that  compound,  has  been 
sold  at  from  seventy  to  seventy-eight  dollars  per  ton:  from 
four  to  four  and  a  quarter  cents  has  been  asked  for  the  pound. 
As  95  per  cent  of  that  compound  contains  15.6  pounds  of 
nitrogen,  the  latter  has  been  sold  at  twenty-five  cents  per 
pound.      Judging  from  previous  observation,  it  seems  that 
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the  manufecture  of  the   Chili  saltpetre,  under  the  control 
of  the  government,  is  quite  satisfactorily  managed. 

Dried  Blood*  per  cent 


I.  II.  III. 

Nitrogen 8.51  10.  IB  12.60 

Phosphoric  acid      •        .        .        .  2.66  10.00  12.50 

Total  ash 7.20  10.00  12.50 

Moisture 87.84  12.90  20.00 

The  dried  blood  serves  almost  exclusively  as  a  nitrogen 
source  in  compound  fertilizers :  it  is  for  that  purpose  one  of 
the  most  valuable  animal  substances,  on  account  of  its  rapid 
formation  of  ammonia.  The  above  analyses  represent  large- 
ly the  various  qualities  of  dried  blood  used  by  our  fertilizer 
manufacturers.  The  price  of  these  samples,  according  to 
quality,  has  varied  from  forty  to  fifty  dollars  per  ton.  Most 
of  the  blood  of  our  large  butcheries  in  the  Eastern  States  is 
worked  up  in  the  so-called  "  Animal  Dust,"  which  of  later 
years  has  acquired  a  deserved  high  reputation  among  our 
home-made  commercial  fertilizers.  Western  cities  supply 
largely  our  markets  with  dried  blood. 


Animal  Dust. 
I. 

Brighton  Animal  Dust, 

(MeMrt.  Bowker  ft  Co.,  Boston.) 

Percent 

Volatile  and  organic  animal  matter       •        .        •  71.00 

Ash  constituents 28.90 

Moisture 11.60 

Phosphoric  acid  in  ash 11.26 

Nitrogen  in  organic  matter 6.84 

Insoluble  matter .56 

Valuation  per  ton  of  two  thousand  pounds :  — 

225.2  pounds  of  phosphoric  acid  ....      913.51 
136.8  pounds  of  nitrogen 28.73 


142.24 
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n. 

Brighton  Animal  DutL 

(MeMTi.  Hoyey  ft  Co.,  Boston.) 

Perosnl 

Volatile  and  organic  animal  matter       •        •        •  70.00 

Ash  constituents 29.i0 

Moisture 10.28 

Phoephoric  acid  in  ash 11.94 

Nitrogen  in  animal  matter 8.07 

Insoluble  matter 2.00 

Valuation  per  ton  of  two  thousand  pounds :  — 

228.8  pounds  of  phosphoric  acid  .        .        •        •      914.88 
161.4  pounds  of  nitrc^ 88.89 

•48.22 

in. 

Animal  Fertilizer  with^  Potash. 

(Manufactured  by  Mestrs.  L.  B.  Darling  ft  Co.  of  Pawtacket,  R.I. ;  eolleeted  of  Meaan.  Ba^ 

ft  Batobelder  of  Sprlngfleld,  Maaa.) 

Percent. 

Volatile  and  organic  animal  matter       .        .        •  56.50 

Ash  constituents 48.50 

Moisture 6.86 

Nitrogen  in  organic  matter  .        .        (»■  10.8  N.H.*)  8.58 

Phosphoric  acid  in  ash 9.40 

Potassium  oxide 5.07 

Insoluhle  matter 1.60 

Valuation  per  ton  of  two  thousand  pounds :  — 

171.6  pounds  of  nitrogen $36.04 

112.8      •*      of  phosphoric  acid  .        .        .        •        11.28 
101.4      «<      of  potassium  oxide  ....  6.08 

155.40 

These  three  animal  fertilizers  were  of  a  good  mechanical 
condition ;  and  the  analytical  results  correspond  very  satis- 
factorily with  the  represented  composition  of  their  respec- 
tive manufacturers.  The  presence  of  a  considerable  amount 
of  potassium  oxide  in  No.  III.  cannot  fail  to  increase  the 
chances  of  success  wherever  potassa  is  but  in  limited  quan- 
tities in  the  soil,  —  a  circumstance  not  unfrequently  met 
with. 
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Bones. 
L 

Fine  Bones  of  Messrs,  L,  B,  Darling  ff  Co.  of  Pawiucket^  R.L 
(MeMn.  OUrk  &  Son,  Worceiter,  Mam.) 


Moisture  and  organic  matter 
Ash  constituents  . 
Moisture  at  100*^  to  110°  C.  . 
Total  nitrogen  in  organic  matter 
Insoluble  matter   • 


Per  cent. 

45.00 

55.00 

4.71 

4.51 

1.30 


ir. 

Brighton  Steamed  Bones, 

(MeMTf.  Bowker  &  Co.,  BoBton,  MaM.) 

Percent 

Moisture  and  organic  matter         ....  41.40 

Ash  constituents 58.60 

Moisture  at  100°  to  110°  C 6.15 

Total  nitrogen  in  organic  matter  .        •        •        •  8.89 

Total  phosphoric  acid  in  ash          .        •        .        •  24.96 

Insoluble  matter .14 

m. 

Fine  Bones  of  G,  B.  Root  of  Northborough,  Mass. 

(Messrs.  J.  ft  J.  A.  Bice,  Worcester,  Mass.) 

Percent 

Moisture  and  organic  matter         ....  47.30 

Ash  constituents 57.70 

Moisture  at  100°  to  110°  C 9.01 

Total  nitrogen 4.89 

Total  phosphoric  acid 21.67 

Insoluble  matter .92 

These  samples  of  ground  bones  represent  the  average  com- 
position of  good  pure  articles  of  their  kind :  their  composi- 
tion varies  within  the  usual  limits  of  more  or  less  moderately 
rendered  bones.  The  texture  and  the  general  appearance  of 
No.  III.  makes  it  doubtful  whether  it  has  been  rendered  at 
all ;  it  was  also  somewhat  coarser  than  Nos.  I.  and  II.  The 
retail  price  of  ground  bones  has  been  from  forty  to  fifty  dol- 
lars per  ton  of  two  thousand  pounds. 

Brighton  Dissolved  Bone-Black, 

(Messrs.  W.  H.  Bowker  &  Co.,  Boston,  Mass.) 

Per  cent 

Total  phosphoric  acid 17.07 

Soluble      **           ** 18.42 

Insoluble    **           " 3.65 

Moisture 11.70 
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Valuation  per  ton  of  two  thousand  pounds :  — 

268.4  pounds  soluble  phosphoric  acid     .        .        .      933.55 
78         "       insoluble      "  "...  8.65 


•37.20 


Bone-black  refuse,  containing  from  80  to  34  per  cent  of  in- 
soluble phosphoric  acid,  has  been  offered  at  from  twenty- 
eight  to   thirty  dollars  per  ton  of  two   thousand  pounds, 
which  makes  the  price  per  pound  of  insoluble  phosphoric 
about  five  cents  in  waste  bone-black.     On  a  former  occa- 
sion I  stated   that   coarse   articles    of   that  kind  are   best 
changed  into  superphosphates  to  secure  remunerative  results, 
in  consequence  of  their  application  to  farm-lands.     Waste 
bone-black,  in  form  of  dust,  if  applied  to  soil  which  is  rich 
in  decaying  organic  matter,  is,  however,  known  to  produce 
quite  satisfactory  results.     As  the  rate  at  which   a  finely- 
ground  bone-black  may  yield,  under  favorable   conditions, 
its    insoluble    phosphoric    acid    to    the    dissolving    action 
of  carbonic  acid  containing  soil-water,  is  a  question  quite 
frequently  asked,  I  enter  here  on  record  the  results  of  an 
actual  experiment  of  Mr.  Monroe  Morse  of  Franklin,  Mass., 
which  came  under  my  notice.     Four  pounds  of  bone-black- 
dust  were  mixed  with  from  ten  to  twelve  times  their  weight 
of  a  compost  of  wool-waste  and  loam.     This  mixture,  for  the 
purpose  of  protecting  it  against  the  action  of  rain,  &c.,  was 
filled  into  a  cask,  full  of  small  holes  to  allow  a  free  access  as 
well  as  escape  of  gases  formed,  and  subsequently  buried  in 
a  pile  of  the  previously  described  compost,  which  served  for 
the  mixture.     The  cask  was  filled  and  buried  on  the  15th 
of  January,  1877,  and  its  contents  tested  by  me,  at  the  re- 
quest of  Mr.  Morse,  in  the  beginning  of  March.     I  foimd 
that  from  23  to  24  per  cent  of  the  entire  amount  of  phos- 
phoric acid  was  present  in  the  state  known  as  reverted  acid, 
soluble  in  carbonic  acid  containing  water,  or  a  solution  of 
ammonia  compounds,  and  thus  at  once  available  to  plants. 
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Pbeuvian  Guano. 
I. 

Rectified  Peruvian  Guano, 

(MumilMtared  by  Messrs.  Hobson,  Hartado,  ft  Co.,  New* York  City,  and  collected  of  Messrs. 

Bowker  &  Ck>.,  Boston,  Mass.) 

Percent. 

Moisture  at  100°  C 10.50 

Soluble  phosphoric  acid 11. 01 

Reverted       *«          «* 1.83 

Insoluble       ««          «* 1.06 

Potassium  oxide 2.37 

Nitrogen  (which  is  equal  to  9.72  ammonia)  .        .  8.00 

The  composition  of  this  article  corresponds  quite  satis- 
factorily with  the  guaranteed  amount  of  its  constituents. 
This  "  Rectified  Guano "  was  offered  for  sale  at  sixty-five 
dollars  per  ton  of  two  thousand  pounds.  Its  valuation  is 
based  on  the  following  rates  by  the  manufacturer :  — 

Cents  per  pound. 

For  ammonia  ^ 20 

Or  nitrogen     ^ 24-26 

Soluble  phosphoric  acid 10 

Reverted        «*  «« 8 

Insoluble        «<  *< 

Potassium  oxide  •  7.5 

n. 

Warranted  No.  L  Peruvian  Ouano. 

(Collected  of  Messrs.  J.  &  J.  A.  Bice,  Worcester,  Mass.) 

Percent 

Moisture  at  100°  C 7.82 

Nitrogen  (equal  to  10.10  ammonia)      •        .        .  8.32 

Phosphoric  acid 14.00 

Potassiimi  oxide  .......  2.40 

m. 

Warranted  No.  I.  Peruvian  Ouano. 

(Collected  of  Messrs.  Bagg  &  Batchelder  of  Springfield,  Mass.) 

Percent 

Moisture  at  lOOo  C 20.14 

Nitrogen  (equal  to  9.8  per  cent  of  ammonia)        .  8.06 

Phosphoric  acid 18.59 

Potassium  oxide 1.70 

Samples  No.  II.  and  III.  are  sold  at  sixty  dollars  per  ton 
of  twenty-two  hundred  and  forty  pounds :  they  are  desig- 


Digitized  by 


Google 


826  BOARD  OF  AGRICULTURE. 

nated  "  Crude  Guano,"  and  are  usually  sold  in  their  original 
packages  as  imported  from  Peru.  The  following  three 
things  are  guaranteed  to  its  purchasers :  — 

Fint^  That  the  article  is  pure  and  genuine  Peruvian 
guano. 

Second^  That  it  has  not  been  damaged  by  sea-water. 

Thirds  That  it  will  average  10  per  cent  of  ammonia, 
allowing  a  variation  of  from  9.5  to  10.5  per  cent  of  that 
compound. 

This  guano  is  known  to  dealers  as  "Standard  Guano." 
Both  samples,  although  differing  in  some  particulars,  were 
in  conformity  with  the  three  conditions  guaranteed. 

IV. 
No.  I.  Penman  Ouano.  —  Lobos. 

(CoUected  of  Mean*.  0.  L.  Bartlett  &  Co.,  Boaton,  Maat.) 

Feroent 

Moisture  at  100«>  C 11.78 

Nitrogen  (equal  to  7.15  per  cent  of  ammonia)      •  6.06 

Phosphoric  acid    • 16.24 

Potassium  oxide 2.23 

This  quality  of  guano  is  sold  at  fiftynsix  dollars  per  ton  of 
two  thousand  pounds,  which  is  a  fair  price  at  the  present 
condition  of  our  fertilizer  market. 

V. 

No.  II.  Peruvian  Guano. 

(Collected  of  Meesn.  O.  L.  BarUett  k  Co.,  Boaton,  Maaa.) 

Percent. 

Moisture  at  100<^  C 12.66 

Nitrogen  (equal  to  4.16  per  cent  of  ammonia)       •  8.43 

Phosphoric  acid 13.58 

Potassium  oxide    • 1.80 

The  price  of  this  kind  of  Peruvian  guano  has  been  thirty- 
eight  dollars  per  ton  of  two  thousand  pounds,  which  is  a 
quite  reasonable  charge,  considering  our  general  market- 
prices.  As  the  system  of  selling  Peruvian  guano  has  been 
greatly  changed  of  late,  in  consequence  of  the  introduction 
of  selling  by  analysis,  and  with  a  guaranty  of  the  stated 
composition  of  the  articles  offered  for  sale,  I  consider  it  in 
the  interest  of  a  safer  purchase  on  the  part  of  those  who 
wish  to  use  Peruvian  guano  to  insert  here  a  passage  from 
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a  commercial  circular  of  the  agents  of  the  Peruvian  Govern- 
ment for  the  United  States,  —  Messrs.  Hobson,  Hurtado,  & 
Co.,  of  New- York  City,  No.  63  Pine  Street,  —  which  contains 
the  future  basis  of  sale :  — 

"BRANDS  OF  GUANO. 

*<  The  following  are  the  brands  or  designation  under  which  guano  is 
placed  on  the  market:  — 

**  No.  I.  Peruvian  gaano, '  Standard/  or  '  Guanape.' 
No.  I.  Peruvian  guano, '  Lobos/ 
No.  I.  Peruvian  guano, '  Guaranteed.' 
No.  I.  Peruvian  guano,  *  Rectified.' 
No.  II.  Peruvian  guano. 

"As  we  have  said  before,  each  and  all  of  these  are  genuine  pure 
guanos,  with  the  exception  of  No.  I.  Rectified,  which  is  guano  treated  by 
sulphuric  acid  as  will  further  on  be  explained.  [See,  for  details,  my 
previous  reports,  11.  in  particular.  —  G.]  These  guanos  are  all  put  up 
in  burlap  bags,  bearing  on  one  side  the  following  lettering:  ^ 

"  *  Warranted  No.  —  Peruvian 

Guano, 

Imported  into  the 

U.  S.  hy 

Hobson,  Hurtado,  &  Co., 

Agents 

for  the 

Consigneee  of  the 

Peruvian  Government.' 

"On  the  other  side  of  the  bag  will  be  found  the  marks  that  will 
enable  the  purchaser  to  distinguish  to  which  brand  each  bag  belongs,  and 
which  we  shall  proceed  to  describe  under  the  heading  of  the  respective 
kind.'' 

For  further  particulars  I  have  to  refer  to  the  circular, 
which,  it  must  be  conceded,  discusses  its  subject  in  an  able 
and  an  exhaustive  manner.  Fanners  do  well  to  look  for  the 
analytical  statements  of  the  guaranteed  composition;  for  the 
latter  will  vary  from  time  to  time  ;  and  thus  not  less  the  price 
will  differ  even  for  the  same  brands  or  designations  under 
which  the  guanos  are  placed  on  the  market. 

Ammonia  in  Peruvian  guano,  with  the  exception  of  the 
"rectified,"  is  charged  seventeen  cents  and  a  half  per 
pound ;  phosphoric  acid,  entire  amount  present,  nine  cents 
per  pound ;  potas^,  entire  amount  present,  seven  cents  and 
a  half  per  pound. 
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Ammoniated  Supbbphosphates.^ 
I. 

Enoch  Coe*8  Ammoniated  Superphosphate. 

(E.  J.  Jones,  Esq.,  Greenfield,  Mass.) 

P«r  teat 

Total  phosphoric  acid   ......  11.47 

Soluble      "            *« 9.91 

Reverted   «*            " 9.00 

Insoluble  *«            *« 1.66 

Nitrogen 2.97 

Moisture  at  100<>  C .  28.50 

Valuation  per  ton  of  two  thousand  pounds :  — 

198.2  pounds  of  soluble  phosphoric  acid        •        .      924.77 
81.6         "        insoluble        **         "           .        .  1.89 

69.4         *«        nitrogen 12.48 

•89.14 

n. 

Frank  Coe^s  Ammoniated  Superphosphate. 

(John  J.  Clark,  Esq.,  Worcester,  Mass.) 

Percent. 

Total  phosphoric  acid 11.40 

Soluble        **        «* 8.58 

Reverted     *«        " 1.06 

Insoluble     ««        «* 1.76 

Nitrogen 2.68 

Moisture  at  lOOo  C 25.94 

Valuation  per  ton  of  two  thousand  pounds :  — 

171.6  pounds  of  soluble  phosphoric  acid        .        •  121.45 

21.2         ««        reverted        "          <«            .        .  l.Ql 

86.2         "        insoluble      «*          "            .        .  2.11 

58.6         **        nitrogen 11.26 

•86.78 

1  In  my  last  report  (TV.)  was  published  an  analysis  of  Ammoniated  Supe^ 
phoHphate  of  Messrs.  O.  Foote  &  Co.,  which  does  not  apply  to  that  article 
as  offered  for  sale  in  the  general  market.  My  sample  was  collected  in  the 
storehouse  of  Messrs.  W.  H.  Bowker  &  Co.,  where  it  served  for  the  manufao- 
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ni. 

Lavm-Dresser  of  Messrs,  W.  H.  Bowker  jr  Co.,  Boston,  Mass. 

Per  cent. 

Total  phosphoric  acid   .        .     •  •        .        .        .  5.95 

Soluble        **         ** 5.76 

Reduced      ««         <« 19 

Nitrogen 8.91 

Potassium  oxide 4.50 

Moisture       ........  5.40 

Valuation  per  ton  of  two  thousand  pounds :  — 

115.2  pounds  of  soluble  phosphoric  acid        .        .  914.40 

.   8.8        «*          reverted        *<          *«           .        .  .34 

90.0        ''          potassium  oxide  ....  18.50 

178.2        *•          nitrogen 87  42 

•65.66 
IV. 

Mr.  Enoch  Coe*s  Ammoniated  Superphosphate  (1876), 

(B.  J.  Jones,  Esq.,  Ghreenfleld,  Mam.) 

Per  oent 

Total  phosphoric  acid 14.84 

Soluble        "         «* 9.98 

Reverted     **         *« 1.66 

Insoluble      "         *« 8.20 

Nitrogen 2.78 

Moisture  at  100*^  C 20.61 

Valuation  per  ton  of  two  thousand  pounds :  — 

199.6  pounds  of  soluble  phosphoric  acid        .        .  924.95 

33.2^      "         reverted        **          *«           ,        .  2.99 

64.0*      "         insoluble       ««          ««           .        .  8.84 

56.6        ««         nitrogen 11.68 

•43.46 
V. 

Messrs.  William  L,  Bradley  ff  Co.'s  Ammoniated  Superphosphate  (XL), 

(Messrs.  J.  8c  J.  A.  Rice  of  Worcester,  Mass.) 

Per  cent. 

Total  phosphoric  acid 12.64 

Soluble     **            ** 7.11 

Reverted   **            " •     .  1.80 

Insoluble  **            " 8.70 

Nitrogen       ........  2.52 

Moisture  at  100^  C.  .        .        ,        .        .        .  19.80 
42 


Digitized  by 


Google 


830  BOARD  OF  AGRICULTURE. 

Valuation  per  ton  of  two  thousand  pounds :  — 

142.2  pounds  of  soluble  phosphoric  acid        •        .  917.77 

36.0        *«        reverted        u          u           ,        .  3.24 

74.0         •*        insoluble       "          "           .        .  4.44 

60.4        "         nitrogen 10.68 

986.03 

VI. 

Messrs,   William  L,  Bradley  ff  Co*^s  AmmoniaUd  Superphosphate  (XL). 

(Meaars.  Bagg  ft  Batcbelder,  Springfield,  Mbm.) 

Percent. 

Total  phosphoric  acid 12.71 

Soluble       '«          ** 7.81 

Keverted    «*          «* .50 

Insoluble    *«          *« 4.40 

Kitrogen 2.84 

Moisture  at  100<»  C 23.12 

Valuation  per  ton  of  two  thousand  pounds :  — 

156.2  pounds  of  soluble  phosphoric  acid         .  910*62 

10.0         "         reverted        ****..  .00 

88.0        "        insoluble       *•          "          .        .  5.28 

56.8         «•         nitrogen 11.93 

937.63 

vn. 

Messrs.  William  L,  Bradley  (f  Co.^s  Sea-Fowl  Guano. 

(Meeers.  Bagg  It  Batcbelder,  Springfield,  Mass.) 

Percent. 

Total  phosphoric  acid 11.20 

Soluble       "          *• 6.00 

Reverted     «*  ** 85 

Insoluble    **          *• 4.35 

Potassium  oxide .58 

Nitrogen 2.73 

Moisture «        •        •        .  11.20 


Valuation  per  ton  of  two  thousand  pounds  :  — 
120.00  pounds  of  soluble  phosphoric  acid 


17.00 

(< 

reverted        ** 

87.00 

<i 

insoluble      ** 

11.60 

it 

potassium  oxide 

54.60 

(( 

nitrogen     • 

915.00 

1.53 

6.22 

.70 

11.47 

933.92 
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vm. 

Mesirs.  William  X.  Bradley  Sf  Co.^s  Patent  Superphosphate. 

(Messni.  J.  &  J.  A.  Rice  of  Worcester,  Masa.) 

Percent 

Total  phosphoric  acid   •        .        .        •        .        .  11.60 

Soluble        «*          " 7.30 

Reverted     •*          «« .62 

Insoluble     *«          «* 8.68 

l^itrogen       .        .        .        .        .        .        .        .  8.27 

Moisture 17.88 

Valuation  per  ton  of  two  thousand  pounds :  — 

146.0  pounds  of  soluble  phosphoric  acid        •        .  918.25 

12.4        *«        reverted        «*          <«           .        .  1.12 

78.6         "         insoluble       "          •*           .        .  4.42 

66.4        "        nitrogen 18.74 

td7.58 
IX. 

MesiTB.  William  L.  Bradley  ff  Co.^s  Original  Coe^s  Superphosphate. 

(Metars.  J.  ft  J.  A.  Bice  of  Woroeeter,  Maee.) 

Percent 

Total  phosphoric  acid   • 12.29 

Soluble        "  «* 7.40 

Reverted     ««  «« 84 

Insoluble     "  «* 4.64 

Nitrogen 2.78 

Moisture  at  lOO^"  C .        20.84 

Valuation  per  ton  of  two  thousands  pounds :  — 

148.0  pounds  of  soluble  phosphoric  acid      •        .  918.60 

6.8  "           reverted       «*           ««        .        .  .60 

90.8  "           insoluble      ««           "         .        .  6  45 

56.6        <<           nitrogen 11.68 

936.24 
X.  - 

Pine-Island  Ouano^  Cuinnipiac  Fertilizer  Co.,  New  Haven,  Conn. 

(Mr.  H.  Phelpe,  Northampton,  MaM.) 

Percent 

Total  phosphoric  acid 6.62 

Soluble       "  *« J 

Reverted     «           *« f  ^-^^ 

Insoluble    "           «* 1.87 

iN'itrogen 4.55 

Potassium  oxide 1.70 

Moisture  at  100<>  C 20.11 
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Valuation  per  ton  of  two  thousand  pounds :  — 

132.2  pounds  of  phosphoric  acid   ....      $11.90 

91.0        *«  nitrogen 19.11 

84.0        **  potassium  oxide  ....  2.45 

933.46 

XI. 

Soluble  Nitrogenous  Phosphate j  Cuinnipiac  Fertilizer  Co.,  New  Haven,  Conn, 

(Mr.  H.  Phelps,  Northampton,  Mau.) 

Per  cent. 

Total  phosphoric  acid 11.22 

Soluble      **           «* 7.04 

Reverted    **           *« .54 

Insoluble  **           " 8.64 

Potassium  oxide 1.20 

Nitrogen 8.59 

Magnesium  oxide 1.20 

Moisture 21.60 

Valuation  per  ton  of  two  thousand  pounds :  — 

140.8  pounds  of  soluble  phosphoric  acid        .        .  $17.60 

10.8        **         reverted        **           «*          .        .  .97 

72.8        "          insoluble       *«           "          .        .  4.87 

71.8        «*          nitrogen       .        .        .        .        .  15  08 

24.0        *«         potassium  oxide  ....  1 80 


xn. 

Bay-State  Superphosphate  of  Mr.  J.  A,  Tucker,  Boston,  Mass, 

(MeMrs.  Breck  ft  Co.,  Boston,  Mau.) 

Per  cent 

Total  phosphoric  acid 12.95 

Soluble      **           *« 10.90 

Reverted    "           ** .38 

Insoluble   *«           " 1.67 

Nitrogen 2.94 

Potassium  oxide .36 

Moisture  at  100«>  C 12.22 
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xm, 

Mr.  Russel  Cot's  Ammoniated  Superphosphate. 

(Meflsn.  J.  ft  J.  A.  Rice  of  Worcester,  MaM.) 

Per  cent 

Total  phosphoric  acid 13.31 

Soluble        **          ** 7.42 

Reverted     «*          ** .84 

Insoluble     •*          " 5.05 

Nitrogen 2.77 

Moisture  at  100°  C 22.66 

Valuation  per  ton  of  two  thousand  pounds :  — 

148.40  pounds  of  soluble  phosphoric  acid      .        •      918.55 


16.80        •*         reverted        '< 

t» 

1.51 

101.00        **         insoluble       '* 

it 

6.06 

55.40        "         nitrogen     . 

•          • 

11.63 

XIV. 

•37.75 

Messrs.  L.  B.  Darling  fr  Co, 

'*  Laum-Dresser. 

(Meenv.  Oannet  ft  Co.,  Boeton,  MaM.) 

Per  cent. 

Total  phosphoric  acid 11.81 

Nitrogen 6.00 

Potassium  oxide 8.82 

Valuation  per  ton  of  two  thousand  pounds  :  — 

236.2  pounds  of  phosphoric  acid  ....  914.17 

120.0        *•          nitrogen 25.20 

176.4     '  **          potassium  oxide  .        .        .        .  10.58 

•19.05 
XV. 

McUfieWs  Fruiting  Strawberry  Fertilizer. 

(Mr.  a.  B.  Fogg  of  Boston,  Mara.) 

Per  cent. 

Total  phosphoric  acid  .        .        ...        •        .  5.83 

Soluble        **         «* 2.42 

Reverted      **         " 2.00 

Insoluble      *«          «* 1.41 

Nitrogen 3.71 

Potassium  oxide    .   • 7.33 

Magnesia .37 

Moisture 8.58 

Valuation  per  ton  of  two  thousand  pounds :  — 

48.4  pounds  of  soluble  phosphoric  acid        .        .  ^6.05 

40.0        *•         reverted        u          t<           ,        .  8.60 

28.2        "         insoluble       ««          ««           ,        .  1.69 

74.2        **         nitrogen 15.58 

146.6        •♦         potassium  oxide  ....  8.79 
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XVI. 

Matfield*8  Spring- Grass  Fertilizer » 

(Mr.  G.  B.  Fogg  of  Bo«ton,  MaM.) 

Percent 

Total  phosphoric  acid 3.77 

Soluble        *«         «* 2.24 

Reverted      «•         **      .  ' 

Insoluble     "         " 1.62 

Potassium  oxide 4.60 

Nitrogen 4.86 

Magnesium  oxide 1.10 

Moisture  at  100<>  C 8.90 

Valuation  per  ton  of  two  thousand  pounds :  — 

44.8  pounds  of  soluble  phosphoric  acid        •        .  96.60 

30.4        **          insoluble        **        "           .        •  1.83 

97.2        *«         nitrogen 20.41 

90.0        <*          potassium  oxide  .        .        •        •  6.76 

•34.69 

xvn. 

Buffalo  Bone  Superphosphate  of  Mr,  Z.  X.  Crocker  of  Buffalo. 

(A.  Walker,  Baq.,  WilUamitown,  MaM.) 

Percent. 

Total  phosphoric  acid 14.30 

Soluble        "          «* 9.47 

Reverted     «*          «« 2.19 

Insoluble     «*          ** 2.64 

Nitrogen 3.39 

Moisture  at  100<^  C.      .        .        .        .        .        •  12.10 

Valuation  per  ton  of  two  thousand  pounds :  — 

189.4  pounds  of  soluble  phosphoric  acid       .        .  $23.68 

43.8        **          reverted          <«          i<          .        .  3.94 

52.8        **          insoluble        «***..  3.17 

67.8        '*          nitrogen         **«*..  14.24 

•46.03 

xvni. 

Stochbridge  Fertilizer  (Wheat). 

(Mesera.  W.  H.  Bowker  &  Co.,  Boston,  Masa.) 

Percent. 

Total  phosphoric  acid 6.40 

Soluble        **          ** 4.86 

Reverted     *«  ** 

Insoluble     **  «« 53 

Nitrogen 5.19 

Potassium  oxide 5.67 

Moisture  at  100°  C.       .        .  '     .        .        .        .  20.72 
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Valuation  per  ton  of  two  thousand  pounds :  — 

97.20  pounds  of  soluble  phosphoric  acid 
—  "  reverted        «*  " 

10.60      *»  msoluble       "         ** 

108.80      **  nitrogen    . 

113.40      '*  potassium  oxide 


tl2.15 

.64 

21.80 

6.81 

t41.40 


XIX. 
Stoclcbridge  Fertilizer  (Rye). 

(MeMrs.  W.  H.  Bowker  ft  Co.,  Boston,  Masa.) 

Per  cent. 

Total  phosphoric  acid 6.91 

Soluble        «*         ** 5.80 

Reverted      ««         *' 

Insoluble     **         ** 1.10 

Nitrogen 5.13 

Potassium  oxide    .......  6.17 

Moisture  at  lOOo  C 20.84 


Valuation  per  ton  of  two  thousand  pounds :  — 

116.0  pounds  of  soluble  phosphoric  acid 

—  «  reverted        ♦*  ** 

22.0       **  insoluble      "  *• 

102.6       **  nitrogen      • 

123.4       **  potassium  oxide  • 


•14.50 

1.30 

21.55 

7.40 

•44.75 


XX. 

Bowker' 8  Hill  and  Drill  Fertilizer. 
(MeMrt.  W.  H.  Bowker  k  Co.,  Boeton,  Mbm.) 


Total  phosphoric  acid 
Soluble        **         •• 
Reverted     "         ** 
Insoluble      ««         ** 
Nitrogen 
Moisture  at  100°  C. 


Percent. 

14.13 
12.89 


1.24 

2.67 

17.08 


Valuation  per  ton  of  two  thousand  pounds :  — 

257.8  pounds  of  soluble  phosphoric  acid 

««  reverted  *»  *«  .  . 
24.8  ««  insoluble  •»  **  .  . 
53.4      *'  nitrogen 


•32.23 

2.23 
11.21 

•45.67 
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FlSH-FEBTHilZEB. 

The  manufacture  of  fish-fertilizer  on  the  part  of  the 
United-States  Menhaden  Oil  and  Guano  Association  has 
been  somewhat  larger  during  the  year  of  1877  than  during 
1876,  although  the  number  of  working  factories  has  been 
only  fifty-six,  instead  of  sixty-four  in  1876.  The  recently 
published  statistics  of  that  association  give  the  following 
account  of  their  last  year's  operations  as  compared  with  the 
preceding  one :  — 


Number  of  fish  caught  in  1876 

a  a  u  1877 


Gain  over  1876 


Number  of  barrels  (estimated)  in  1876 

u  a  u  1877 


Grain  over  1876 


Number  of  gallons  of  oil  obtained  in  1876 
ii  II         n  (1  1877 


Less  than  in  1876 


Number  of  tons  of  guano  made  in  1876 

«i  ti  a  it  1877 


Gain  over  1876 


512,450,000 
587,624,125 


75,174,125 

1,708,106 
1,958,747 

250,581 

2,992,000 
2,426,589 

565,441 

51,244 
55,444 


4,200 


There  is  a  manifest  desire  on  the  part  of  the  manufacturers 
of  fish-guano  to  devise  modes  of  operation  by  which  the  fish- 
refuse  may  be  brought  into  a  more  acceptable  form.  Various 
patented  processes  are  advocated,  and  will,  in  all  probability, 
be  tried  during  the  coming  season.  The  question  of  a  sup- 
ply of  fish-refuse  from  other  branches  of  fish-industry  —  as 
codfish,  sardines,  &c.  —  has  been  discussed;  and  it  is  to  be 
hoped  that  our  resources  of  fish  for  agricultural  purposes 
will  keep  up  with  an  increasing  demand.  In  the  form  of 
fish  we  are  enabled  to  return,  in  part  at  least,  to  our  lands, 
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acid  to  render  its  nitrogenous  matter  and  bones  soluble. 
Feeding  dry  fish  to  farm  live-stock  engages  considerable  at- 
tention. 

I. 
Dry  Ground'Fishf  Cuinnipiac  Fertilizer  Co,^  New  Haven y  Conn. 

(Mr.  H.  Phelps,  Korthampton,  MasB.) 

Percent 

Total  phosphoric  acid 7.38 

Total  nitrogen *  8.84 

Moisture 15.25 

Valuation  per  ton  of  two  thousand  pounds :  — 

147.6  pounds  of  phosphoric  acid    .        .        .        .        $8.86 
166.8  pounds  of  nitrogen 35.03 

$43.89 
U. 

Fish  and  Kainit,  Cuinnipiac  Fertilizer  Co.,  New  Haven,  Conn. 

(Mr.  H.  Phelps,  Northampton,  Mass.) 

Per  cent. 

Total  phosphoric  acid    ......  7.80 

Total  nitrogen 4.75 

Total  potassium  oxide 3.17 

Moisture  at  100<^  C. 22.71 

Valuation  per  ton  of  two  thousand  pounds :  — 

156.0  pounds  of  phosphoric  acid   .        .        .        .        $9.36 

95.0         **         nitrogen 19.95 

63.4         **         potassium  oxide  .        .        .        .  4.76 

$34.07 

Wabd's  Feetilizebs. 

The  material  which  served  for  the  subsequent  two  analy- 
ses was  obtained  from  Mr.  John  E.  Read  of  South  Amherst, 
Mass.  Both  samples,  it  was  stated,  had  been  sold  at  fifteen 
dollars  per  ton  of  two  thousand  pounds,  besides  expenses  for 
cartage.  As  the  price  charged  for  these  two  articles  did  not 
exceed  fifteen  dollars  per  ton,  they  were  not  subjected  to  the 
provisions  of  our  State  laws  for  the  regulation  of  the  sale  of 
fertilizers,  which  oblige  the  dealers  in  fertilizers  to  accom- 
pany each  package  with  a  statement  regarding  the  amount 
and  the  character  of  its  constituents  with  reference  to  nitro- 
gen, phosphoric  acid,  and  potassium  oxide.  To  learn  the 
composition  of  these  fertilizers,  and  to  assist  Mr.  Read  in  an 
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intelligent  appreciation  of  their  mode  of  action^  induced  me 
to  undertake  their  examination,  and  to  enter  my  results  for 
the  benefit  of  others  here  on  record. 

I. 

Ward*$   Cam'FertUiMer^    manufactured    by   the    Ward^s   Fertilizer   Co.t 

Boiton^  Mau. 

(Mr.  John  B.  B««d  of  South  Amhent,  liiM.) 

Pwoeut. 

Total  phosphoric  acid .50 

Total  potassium  oxide .29 

Total  nitrogen Traces. 

Calcium  oxide  (lime) 20.75 

Magnesium  oxide .94 

Sodium  oxide        •        • 7.71 

Sesqui-oxide  of  iron '  1.50 

Sulphuric  add 85.92 

Chlorine 4.58 

Insoluhle  matter  (in  acids) 18.23 

Moisture  lost  at  lOO'' C 5.38 

Loss  by  calcination  at  red-heat     •        •        •        •  12.54 

n. 

Ward*$  Carrot-Fertilizer^   manufactured    hy  the    Ward's  Fertilizer  Co,^ 

Boston^  Mau. 

(Mr.  John  B.  Bmd  of  South  Amherst,  Mam.) 

Ptroent. 

Total  phosphoric  acid .42 

Total  potassium  oxide .18 

Total  nitrogen Traces. 

Calcium  oxide  (lime) 19.45 

Magnesium  oxide .90 

Sodium  oxide 6.61 

Sesqui-oxide  of  iron 1.18 

Sulphuric  acid 33.07 

Chlorine 5.14 

Insoluble  matter  (in  diluted  acids)        •        •        •  11.84 

Moisture  at  100<^  C 5.36 

J/>ss  by  calcination  at  red  heat      ....  15.70 

The  fertilizers  (I.  and  II.)  consisted  of  a  coarsely-ground 
mass  of  gray  and  white  substances,  in  which  large  pieces  of 
gypsum,  of  charcoal,  and  of  white  acid  salines,  could  be  readi- 
ly distinguished.  The  strength  of  the  bags  in  which  they 
were  packed  had  apparently  greatly  suffered  from  the  acid 
reaction  of  the  material.   About  one-half — from  fifty  to  sixty 
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per  cent  —  of  both  fertilizers  consisted  of  gypsum :  the  re- 
maining portion  was,  apparently,  in  the  main,  ashes,  salt,  and 
some  acid  sulphate  of  soda.  Their  composition  proved  so 
much  alike,  that  it  is  quite  safe  to  assume  that  no  serious 
changes  in  results  will  be  produced  in  case  the  carrot-fertilizer 
should  be  used  for  the  production  of  com,  and  the  corn-fer- 
tilizer for  that  of  carrots. 

Impboved  Poudbettb. 

The  material  which  served  for  the  following  analysis  was 
furnished  by  a  gentleman  in  the  eastern  part  of  the  State  for 
the  purpose  of  ascertaining  the  amount  of  its  essential  con- 
stituents as  compared  with  that  of  other  fertilizers,  to 
secure  a  basis  for  an  approximate  valuation  of  their  respec- 
tive merits  from  a  merely  commercial  stand-point. 

Percent. 

Organic  and  volatile  matter 65.60 

Ash-constitaents 84.42 

MoiBtore  at  100<' C 84.68 

Nitrogen,  partly  in  form  of  ammonia    .        .        .  2.00 

Total  phosphoric  acid  in  ash         •        .        .        •  2.07 

Soluble       a          a        a            ....  1.98 

Insoluble    ♦«««««             ....  .09 

Potassium  oxide .18 

Calcium  oxide  (lime) 7.46 

Sulphuric  acid 18.08 

Matter  insoluble  in  diluted  acids  .        .        .        •  16.62 

Chlorides,  &c Not  det. 

The  article,  which,  according  to  information  received, 
came  from  an  establishment  near  Newark,  N. J.,  was  sold  at 
a  depot  in  New- York  City  at  sixteen  dollars  per  ton  of  two 
thousand  pounds.  The  price  charged  for  the  poudrette  fer- 
tilizer compares  quite  satisfactorily  with  the  present  market- 
prices  of  its  essential  constituents  as  specified  in  the  above 
analjrtical  statement.  Its  application  had  produced  satisfac- 
tory results  in  the  estimation  of  its  purchaser.  One  of  the 
noticeable  features  of  this  fertilizer  consists  in  its  large  per- 
centages of  gypsum,  and  of  earthy,  insoluble  matter, — from 
three  hundred  to  four  hundred  pounds  of  each  per  ton. 
Both  substances  are  apparently  added  to  serve  as  absorbers 
of  moisture  and  ammonia,  for  which  the  calcined  gjrpsum  in 
particular  is  well  adapted.     Taking  every  thing  into  consid- 
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eration,  the  above  sample  may  be  accepted  as  a  fair  specimen 
of  its  kind,  —  "a  Humid  Poudrette^ 

The  namp  "  poudrette  "  has  been  given  to  an  important 
class  of  fertilizers,  which  consist,  in  a  more  or  less  controlling 
degree,  of  the  contents  of  the  necessaries.  The  articles 
which  are  offered  by  that  name  for  sale  diflFer,  quite  fre- 
quently, widely  from  each  other,  in  regard  to  their  chemical 
composition  and  their  physical  condition,  and,  consequently, 
their  agricultural  value,  —  a  circumstance  which  accounts,  to 
some  extent  at  least,  for  the  objections  here  and  there  raised 
against  their  efficiency,  and  their  great  value  as  an  inexhaust- 
less  home-resource  of  plant-food.  The  well-recognized  dif- 
ferences of  genuine  poudrettes  are  due  chiefly  to  the  following 
causes :  Firsts  the  nature,  the  kind,  and  the  peculiar  conditions 
of  the  human  excretions  turned  to  account  for  their  manu- 
facture ;  namely,  whether  the  liquid  or  the  solid  portion,  or 
both,  —  entire  or  in  part,  in  the  fresh  or  the  fermented  state, 
—  are  applied;  Second^  the  particular  course  pursued  in  their 
manufacture  ;  whether  the  human  excretions  are  worked  into 
fertilizers  with  or  without  any  foreign  admixtures.  The  first- 
named  conditions  are  quite  frequently  in  a  considerable 
degree  beyond  the  control  of  the  manufacturer  of  poudrette. 
There  are  sometimes  four  different  kinds  of  poudrette  offered 
for  sale :  — 

I.  Blood  or  Meat  Poudrettes^  which  are  manufactured  from 
the  solid  portion  of  the  human  excretions,  with  the  addition 
of  blood  arid  refuse  meat  from  the  slaughter-h6use,  or  the 
carcasses  of  dead  animals.  They  are  usually  sold  in  a  dry 
and  pulverized  state. 

II.  Simple  PoudretteSy  which  consist  of  the  dried,  pulver- 
ized, solid  human  excretions. 

III.  Humid  PoudretteB.  These  consist  usually  of  the 
entire  contents  of  the  vaults,  which,  after  being  deodorized, 
are  left  in  large  tanks  for  evaporation  by  mere  exposure,  or 
receive  additions  of  gypsum,  &c.,  as  absorbers  of  moisture. 

IV.  CompoBt  Poudrettes.  The  following  course  is  fre- 
quently pursued  in  their  manufacture  :  the  sweepings  of  the 
streets,  ashes,  refuse  lime  from  gas-houses,  and  various  other 
suitable  refuse  materials  of  factories,  &c.,  are  screened,  to 
remove  stones  and  other  worthless  materials.  The  screened 
mass  is  subsequently  filled  in  alternate  layers  with  deodorized 
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nightrsoil,  in  large  tanks  containing  water-tight  floors.  These 
tanks  are  frequently  large  enough  to  store  five  hundred  tons 
at  one  time.  After  the  material  has  been  left  for  from  four 
to  five  months  for  a  thorough  disintegration,  it  is  cut  through 
from  the  surface  to  the  floor,  and  iihereby  thoroughly  mixed. 
The  fertilizers  No.  III.  and  No.  IV.  are,  for  economical 
reasons,  best  adapted  for  consumption  in  the  yicinity  of 
the  manufacturing  establishment,  whilst  No.  I.  and  No.  II., 
on  account  of  their  higher  value,  may  enter  with  good  suc- 
cess more  distant  markets.  There  is  scarcely  any  other 
class  of  commercial  fertilizers  which  is  apt  to  suffer  as 
readily  a  depreciation  in  value  from  careless  management  of 
its  raw  material  and  its  mode  of  manufacture,  as  the  pou- 
drettes.  For  this  reason,  they  ought  to  be  sold  by  analysis ; 
at  least  with  reference  to  the  amount  of  ammonia,  phosphoric 
acid,  and  potassa.  A  detailed  statement  of  these  substances 
gives  a  somewhat  more  definite  idea  regarding  the  nature  of 
the  excretions  which  served  in  their  manufacture.  It  needs 
no  particular  argument  to  show  the  great  value  of  the  human 
excretions  in  the  agricultural  industry,  as  long  as  those  of 
our  domesticated  animals  are  considered  most  efficient  for  the 
manuring  of  our  farm-lands. 

The  food  of  men,  as  a  general  rule,  is  much  richer  in  the 
most  valuable  elements  for  plant-growth  than  that  of  our 
farm  live-stock;  the  same  relations  are  true,  for  obvious 
reasons,  with  regard  to  th^  excretions  of  both.  To  establish 
that  claim  among  our  farmers  requires  the  manufacture  of 
standard  articles  of  definite  chemical  and  physical  properties. 
It  is  a  fact  worthy  of  notice,  that,  in  the  most  densely  popu- 
lated countries,  the  superior  efficiency  of  the  human  excre- 
tions for  manurial  purposes  has  been  most  decidedly  recog- 
nized. Belgium,  like  China  and  Japan,  is  largely  indebted 
for  its  high  state  of  cultivation  to  the  extensive  use  of  night- 
soil  as  a  fertilizer.  Prejudice  against  the  more  general  use 
of  the  latter  for  the  reproduction  of  our  garden  and  farm 
crops  contributes  largely  to  the  indifference  which  still  pre- 
vails among  many  agriculturists  regarding  the  magnitude  of 
the  pecuniary  interests  involved  in  the  question  of  securing 
the  human  excretion  in  the  most  advantageous  form  for 
agricultural  purposes.  The  same  indifferent  management 
which  characterizes  quite  frequently  the  treatment  of  the 
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barn-manure  causes  usually  a  most  serious  depreciation  of 
the  contents  of  the  vaults.  The  wasteful  practice  adopted 
in  our  large  cities  with  regard  to  the  dispontion  of  the  human 
excretion  is  not  unfrequently  the  outgrowth  of  considerations 
which  haye  largely  lost  their  importance  in  consequence  of 
the  accumulated  experience  elsewhere.  An  intelligent  solu- 
tion of  the  sewage  question  in  our  lai^e  cities  touches  the 
pecuniary  interest  of  every  fetrmer.  However  intricate  the 
various  considerations  which  deserve  careful  attention  may 
render  the  problem,  the  sewage  question  cannot  be  con- 
sidered satisfactorily  settled  without  a  due  recognition  of  the 
agricultural  interests  of  the  country. 

C.  A.  GrOESSMAlW, 

State  Inspector  of  Fertilizers. 
Amhsbst,  Mass.,  Feb.  2, 1878. 


APPENDIX. 

COMPOSITION  OF  SOME  COMPOUNDS  IN  FERTILIZERS. 

One  hondred  parts  of — 

Nitric  acid  contain  26  parts  of  nitrogen. 

Ammonia  contain  82.85  parts  of  nitrogen. 

Pure  nitrate  of  potassa  (saltpetre)  contain  63.4  parts  of  nitric  acid 
and  46.6  parts  of  potassium  oxide. 

Pure  nitrate  of  soda  (Chili  saltpetre)  contain  63.25  parts  of  nitric 
acid. 

Chloride  of  potassium  contain  52.4  parts  of  potassium,  63.1  parts 
of  potassium  oxide,  and  47.6  parts  of  chlorine. 

Pure  sulphate  of  potassa  contain  54.9  parts  of  potassium  oxide  and 
46  parts  of  sulphuric  acid. 

Bone  phosphate  (tricalcic  phosphate)  contain  46  parts  of  phos- 
phoric acid  and  54  parts  of  calcium  oxide  (lime). 

Calcined  gypsum  contain  41  parts  of  calcium  oxide  (lime)  and  59 
parts  of  sulphuric  acid. 

Uncalcined  pure  gypsum  contain  32.5  parts  of  calcium  oxide  (lime), 
46.5  parts  of  sulphuric  acid,  and  21  parts  of  water. 

Carbonate  of  lime  contain  56  parts  of  calcium  oxide  (lime)  and  44 
parts  of  carbonic  acid. 

Sulphate  of  magnesia  (free  of  water)  contain  33.3  per  cent  of  mag- 
nesium oxide  (magnesia)  and  66.6  per  cent  of  sulphuric  acid. 

G. 

The  Report  was  accepted. 
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Mr.  Mebbill,  for  the  Committee  appointed  to  report  upon 
the  assignment  of  delegates,  submitted  the  following :  — 

Es9ex    . W.  8.  Clabk. 

Middlesex Albxandeb  Mact,  Jun. 

Middlesex^  North Henry  C.  Comiks. 

Middlesex^  South S.  B.  PmNNEY. 

Worcester E.  T.  Lewis. 

Win'oeateTf  West Otis  J.  Davenpobt. 

Worcester,  North Hebbon  Vincent. 

Worcester^  North-^est John  A.  Goodwin. 

Worcester,  South A.  A.  Smith. 

Worcester,  Southreast John  A.  Hawes. 

Hampshire,  I^caMin,  and  Hampden  .       .       .  A.  P.  Slade. 

HampMre Benjamin  P.  Wabb. 

HigkUmd William  A  Wabneb. 

Hampden TnoifAS  J.  Damon. 

Hampden,  East John  F.  Bbown. 

Union Henby  S.  Russell. 

Franklin Paul  A.  Chadboubnb. 

Deerfteld  VaUey John  Lane. 

Berkshire Edmund  Hebsby. 

Hoosac  VaUey Geobob  M.  Bakeb. 

Houaatonic Nathaniel  Upham. 

Norfolk Abiel  E.  Abbott. 

Hingham O.  B.  Hadwen. 

Bristol William  E.  Johnson. 

Bristol  Central  ' F.  C.  Knox. 

Plymouth John  E.  Mebbill. 

Maref^ld Chablbs  A.  Goessmank. 

Barnstable J.  N.  Baoo. 

Nantucket Daniel  B.  Fenn. 

Martha^e  Vineyard Milo  J.  Smith. 

John  E.  Mebbill,  ] 

H.  C.  CoMiNs;  V  Committee. 

Edmund  Hebsey,    j 

The  Report  was  accepted,  and  the  assignment  made  accord- 
ingly. 

The  committee  to  nominate  two  members  of  the  Examin- 
ing Committee  of  the  Agricultural  College  submitted  the 
names  of  John  F.  Brown  and  Benjamin  P.  Ware.  The 
nomination  was  confirmed. 

The  committee  appointed  to  consider  and  report  upon  the 
time  and  place  of  holding  the  country  meeting  of  the  Board 
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recommended  that  it  be  held  at  Northampton ;  Mr.  Hersey 
submitting  a  minority  report  recommending  the  Board  to 
accept  the  cordial  invitation  of  the  Hingham  Agricultural 
Society  to  hold  the  meeting  at  Hingham. 

After  some  discussion  the  opinion  that  the  south-eastern 
portion  of  the  State  was  entitled  to  the  preference,  the 
Board  having  visited  that  section  but  once,  seemed  to  pre- 
vail ;  and  it  was  voted  to  meet  at  Hingham  Dec.  8,  4,  and  5. 
Messrs.  Hersey,  Baker,  Lane,  and  the  Secretary  were  con- 
stituted a  committee  of  arrangements. 

Voted^  That  the  Report  of  the  Committee  on  Essays  be 
referred  to  the  Committee  on  Printing. 

Mr.  Hadwbn,  from  the  committee   of  arrangements  for 
the  Waltham  meeting,  submitted  the  following 


REPORT  ON  THE  EXHIBITION  AT  WALTHAM. 

The^  State  Board  of  Agriculture  met  at  Waltham  on  the 
4th,  5th,  and  6th  of  December  last ;  and  in  connection  with 
that  meeting  there  was  an  exhibition  of  fruit,  flowers,  vegeta- 
bles, and  grains.  The  exhibition  was  not  as  large  or  extensive 
as  it  should  have  been.  Middlesex  County  made  up  almost 
th«  entire  show :  the  exceptions  were  a  few  articles  from  the 
county  of  Worcester.  But  the  floral  display  was  magnificent ; 
and  thanks  are  due  to  Mr.  Warren  of  Waltham,  Capt.  J.  B. 
Moore  of  Concord,  Mrs.  Wood  of  Newton,  and  Mrs.  Gill  of 
Medford,  for  their  generous  contributions  to  this  department. 
Mr.  Royal  Bemis  of  Waltham  exhibited  an  orange-tree  bear- 
ing on  its  limbs  forty  samples  of  its  bright,  golden,  luscious 
fruit. 

Of  corn  there  were  several  samples ;  of  rye,  one ;  of  wheat, 
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terms  as  possible  his  manner  of  cultivating  the  articles  he 
exhibits. 

An  American  turban  squash  was  shown  at  Waltham :  it 
was  an  excellent  sample  of  a  crop  of  ten  tons.  The  exhibit- 
or very  clearly  and  intelligently  described  to  me  his  method 
of  cultivation :  would  not  that  statement  be  of  value  to  the 
farmers  of  the  State  ? 

To  show  the  value  of  such  statements,  allow  me  to  call 
your  attention  to  the  fact,  that,  in  1873,  Dr.  Fisher  presented 
at  the  annual  country  meeting  his  plan  of  growing  grapes; 
whether  the  best  plan  or  not,  I  will  not  decide :  but  at 
Waltham  he  produced,  as  the  result  of  that  system,  several 
plates  of  as  nearly  perfect  grapes  as  are  to  be  seen.  The 
clusters  were  heavy,  and  the  fruit  large  and  uniform  in  size, 
of  velvety-purple  color,  and  of  excellent  flavor,  proving,  so 
far  as  possible,  the  success  of  his  method  as  it  was  presented 
to  the  Board. 

Stephen  Shepley. 

The  Report  was  accepted. 

Mr.  Bagg,  from  the  Committee  on  Farmers'  Institutes, 
submitted  the  following  paper,  prepared  by  Mr.  Hebbon 
Vincent,  on  — 


FARMERS'   institutes. 

Although  not  one  of  the  Committee  on  the  subject  of 
Farmers'  Institutes,  I  desire  to  present  some  facts  and  views 
upon  the  subject. 

It  will  be  recollected  by  the  secretary  (and  perhaps  by 
some  of  the  older  members),  that  I  had  the  honor,  while 
not  yet  a  member  of  the  Board,  of  having  a  hearing  upon 
the  subject,  through  a  communication  addressed  to  him,  sug- 
gesting somewhat  in  detail  the  outlines  of  a  plan  for  the 
holding  of  such  institutes,  with  the  various  societies  repre- 
sented here.  That  communication  was  laid  before  the  Board 
at  its  Annual  Meeting  in  1870,  and,  after  some  discussion  and 
other  action,  was  referred  to  a  committee  to  consider,  and 
to  report  to  the  Board  at  its  next  Annual  Meeting.  Accord- 
ingly, that  committee  reported  a  resolution,  which  was  adopt- 
ed, as  follows:  "That  the  various  agricultural  societies  of 
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the  Commonwealth  be  requested  to  organize  an  annual  meet- 
ing for  lectures  and  discussions,  at  such  time  and  place  as 
may  be  convenient  to  each  society;  these  meetings  to  be 
denominated  "  The  Farmers'  Institutes  of  Massachusetts." 

Having  had  some  knowledge  of  the  Teachers'  Institutes 
in  the  State,  held  under  the  superintendence  of  the  secreta- 
ries of  the  State  Board  of  Education  (which  Board,  this,  in 
its  incipiency  in  1851,  was  designed  to  resemble  somewhat), 
I  had  been  considering,  at  times,  for  some  two  or  more  years, 
the  propriety  of  holding  meetings  on  a  similar  plan,  under 
the  name  of  "Agricultural  Institutes,"  with  the  secretary 
of  this  Board  at  their  head.  I  had  conversed  with  quite  a 
number  of  gentlemen,  in  whose  opinions  on  such  a  subject 
I  had  confidence,  and  from  whom  were  received  words  of 
approval ;  and  our  excellent  secretary  very  kindly  consented, 
that  if  I  would  write  out  my  views,  and  foi-ward  them  to 
him,  he  would  lay  them  before  the  Board  at  the  Annual 
Meeting  ;  which  he  did. 

My  proposition,  in  substance,  was  to  hold  meetings,  at 
proper  intervals,  in  some  place  within  the  limits  of  each 
agricultural  society.  As  there  are  about  thirty  such  socie- 
ties represented  in  this  Board,  ten  such  meetings  each  year 
would  give  one  to  each  society  once  in  three  years.  It  was 
not  proposed  to  hold  them  as  many  days,  nor  to  have  any 
thing  like  the  number  of  lecturers,  as  at  the  Teachers'  In- 
stitutes. Two  or  three  days  were  deemed  sufficient,  with 
the  secretary,  or  some  one  by  him  selected  to  arrange  and 
preside,  and  one  or  two  other  lecturers.  It  was  proposed  to 
have  very  free  discussions  on  the  topics  of  the  lectures,  and 
on  subjects  previously  assigned,  with  speakers  named.  All 
the  farmers  within  the  society's  limits  were  to  be  reckoned 
as  members,  and  the  public  generally  to  be  invited.  Music, 
when  practicable,  was  to  enliven  the  exercises.  While  it 
was   conceded  that  the  Aerricultural   College    was  doing:  a 
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lively  small,  and  fully  justified  by  the  good  to  be  accom- 
plished. 

The  vote  of  the  Board  upon  the  subject,  while  it  was  a 
step  in  the  right  direction,  did  not  make  the  holding  of  such 
meetings  obligatory ;  and,  while  I  am  not  advised  as  to  the 
extent  to  which  the  recommendation  has  been  followed,  I 
infer  from  what  I  have  heard,  that,  where  any  attempt  has 
been  made,  the  meetings  have  been  of  rather  short  duration, 
and  with  few,  if  any,  lectures. 

In  conversation  with  the  secretary,  I  think  within  a  year 
or  two  last  past,  upon  the  subject  of  making  these  gatherings 
more  systematic  and  effective,  according  to  the  plan  origi- 
nally suggested,  he  named  a  serious  obstacle,  which  was  the 
lack  of  suitable  men  in  suflBcient  numbers,  who  could  give 
up  their  time  to  the  work  without  compensation.  Scientific 
men  could  not  work  for  nothing,  and  we  have  no  fund  to  pay 
with.  Now,  with  all  due  deference  to  one  so  well  qualified 
to  judge,  it  seems  to  me,  that,  with  the  time  he  could  devote 
to  such  a  department  of  useful  labor,  we  have  a  pretty  strong 
force,  consisting  of  many  members  and  ex-members  of  this 
Board,  who  are  eminently  qualified  to  render  just  the  service 
needed.  In  addition  to  these,  there  are  the  president  and 
professors  of  the  Agricultural  College,  who  must  be  ever 
fresh  for  such  a  duty,  and  that  without  increasing  the  num- 
ber of  the  latter,  as  recommended  quite  recently  in  an  ad- 
dress by  ex-Gov.  Boutwell,  to  supply  the  specific  work  which 
he  contemplated.  Then  there  are  men  of  mark  in  other 
colleges  of  the  State,  and  in  other  callings,  —  clergymen, 
doctors,  lawyers,  and  many  of  the  men  in  public  oflSces. 

As  to  the  expense,  all  local  expenses  would,  of  course,  be 
met  by  the  societies;  and  as  to  pay  for  lectures,  —  as  the 
number  would  in  each  case  be  small,  and  the  charges,  doubt- 
less, moderate,  —  the  amount  could  not  be  such  as  to  trench 
upon  any  other  interest,  certainly  not  on  that  of  the  Agricul- 
tural College ;  the  fear  of  which,  I  have  supposed,  may  have 
raised  an  objection  in  the  minds  of  some.  On  the  other  hand, 
I  apprehend  all  these  interests  would  tend  to  strengthen  each 
other. 

In  conclusion:  while  the  Country  Meeting  of  the  Board 
does  a  good  work,  and  the  Farmers'  Clubs,  where  meetings 
of  the  same  are  held,  are  doubtless  useful,  neither  the  former 
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(which  occurs  but  once  a  year,  changed  around  in  different 
parts  of  the  State),  nor  the  latter,  nor  both  together,  can 
accomplish  the  work  so  desirable.  Moreover,  such  an  exam- 
ple would  be  a  credit  to  the  State. 

A  long  discussion  followed,  when,  on  motion  of  Mr.  Moore, 
it  was, 

Vbtedj  That  the  agricultural  societies  receiving  the  bounty 
of  the  Commonwealth  be  requested  to  arrange  and  hold  one 
or  more  Farmers'  Institutes  each  year  within  their  limits; 
and  that  they  be  informed  that  the  Board  will  render  all  the 
assistance  in  its  power  to  make  such  institutes  instructive 
and  useful  to  the  public. 

The  several  reports,  essays,  and  papers  that  had  been  pre- 
sented and  discussed  during  the  session  were  then  read  a 
second  time  by  their  titles,  and  adopted. 

Voted^  That  all  unfinished  business  be  referred  to  the  Com- 
mittee on  Printing,  with  full  power. 

The  Board  then  adjourned. 


The  reports  of  delegates  appointed  to  visit  and  inspect  the 
exhibitions  of  the  various  agricultural  societies  give  suffi- 
cient evidence  of  continued  life,  vitality,  and  growth ;  and 
no  one  can  consider  the  immense  numbers  of  people  who 
annually  flock  to  these  festivals,  without  coming  to  the  con- 
clusion that  they  are  doing  good,  and  are  worthy  of  the  con- 
tinued patronage  of  the  Commonwealth.  Here  and  there,  no 
doubt,  a  critical  eye  will  discover  points  in  which  some 
societies  fall  far  short  of  the  standard  which  ought  to  be 
expected  of  them,  and  deficiencies  which  might  and  ought 
to  be  remedied;  but,  in  many  of  these  cases,  such  defects 
will  be  found  to  spring  from  mistakes  in  judgment,  which 
will  gradually  be  corrected.  Abuses  often  grow  up  in  the 
best  managed  institutions,  and  sometimes  continue  to  in- 
crease till  they  attract  the  eye  of  even  the  casual  observer; 
but,  when  they  reach  such  magnitude,  they  invite  the  appli- 
cation of  radical  remedies. 
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The  suggestions  thrown  out  in  the  essay  upon  the  man- 
agement of  societies,  to  be  found  on  a  preceding  page  of  this 
Report,  are  worthy  of  careful  consideration  by  the  officers  of 
all  such  institutions.  They  point  out  the  changes  that  are 
required  to  increase  the  efficiency  and  the  usefulness  of 
many  agricultural  societies,  and  furnish  very  timely  hints  for 
those  who  honestly  desire  to  set  up  and  maintain  a  higher 
standard  of  excellence.  However  much  our  societies  have 
done  to  advance  the  cause  of  agricultural  improvement  and 
prosperity  (and  it  is  by  no  means  small  in  amount),  it  must  be 
admitted  that  they  have  fallen  far  short  of  their  possibilities. 
No  society  would  claim  that  it  could  not  do  more  to  stimu- 
late the  development  of  the  agricultural  resources  within  it& 
limits.  How  this  may  be  done,  and  how  the  societies  may 
correct  the  faults,  of  which  there  is  more  or  less  just  com- 
plaint, has  already  been  pointed  out. 

The  societies  can,  without  doubt,  do  more  than  they  are 
doing,  to  stimulate  and  encourage  more  accurate,  careful,  and 
scientific  experiments,  and  insist  upon  a  more  minute  and 
elaborate  statement  of  them  for  publication.  In  this  way 
they  could  do  much  to  meet  the  wants  of  the  farming  com- 
munity till  we  can  have  a  system  of  experiment  stations 
which  shall  be  devoted  exclusively  to  this  object. 

I  have  elsewhere  urged  the  importance  of  establishing  an 
experiment  station  on  the  farm  of  tlie  Agricultural  College, 
where  there  exist  abundant  facilities  for  investigation,  except 
so  far  as  the  want  of  money  to  meet  the  expense  goes.  Ex- 
periment stations  are  recognized  as  a  necessity,  and  sustained 
as  such,  by  the  most  enlightened  governments  in  the  world. 
A  very  large  part  of  the  progress  and  development  of  German 
agriculture,  during  the  last  quarter  of  a  century,  is  due  di- 
rectly to  the  liberal  support  of  such  stations,  x  They  form  a 
conspicuous  feature  of  the  comprehensive  system  adopted  by 
the  government  for  the  development  of  the  agricultural  re- 
sources of  the  empire.  The  results  have  abundantly  justified 
their  organization,  and  placed  the  farming  of  Europe  in  the 
front  rank  among  the  industries  of  all  civilized  nations. 

In  1851,  more  than  a  quarter  of  a  century  ago,  the  first  ex- 
periment station  was  founded  at  Moeekern,  in  Saxony ;  and  it 
soon  proved  to  be  so  useful,  and  secured  the  confidence  of  the 
common  people  to  such  an  extent,  that  the  idea  soon  spread 
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through  Germany,  and  into  other  countries,  till,  in  1868,  there 
were  no  less  than  twenty-eight  stations  in  full  and  successful 
operation  ;  and  now  the  number  is  increased  to  sixty-two,  sus- 
tained largely  by  governments,  but  with  the  co-operation  of 
individuals  and  agricultural  societies.  They  have  proved 
themselves  of  immense  service,  and  are  rapidly  increasing  in 
number  and  efficiency ;  while,  at  the  same  time,  the  agricul- 
tural colleges  and  schools  are  more  numerous,  and  better  sus- 
tained, than  they  are  in  this  country. 

But  an  experiment  station  costs  money.  The  trustees  of 
the  Agricultural  College  have  not  the  means  to  organize  it 
without  the  aid  of  the  Legislature.  The  French  Government, 
always  studious  of  the  interests  of  the  people  and  its  own 
financial  strength,  sent  a  thoroughly  competent  man,  M. 
Grandeau,  to  visit  and  study  the  experiment  stations  of  Ger- 
many ;  and  he  reported  to  the  French  minister  of  agriculture, 
that  a  useful  station  could  be  started  for  six  thousand  dollars, 
and  that  it  would  cost  three  thousand  dollai-s  a  year  to  main- 
tain it.  The  expenses  of  the  Prussian  stations  vary  from 
eight  hundred  to  four  thousand  dollars  a  year,  according  to 
the  completeness  with  which  they  are  organized  and  equipped, 
and  the  number  of  scientific  men  employed.  They  would 
cost  more  in  this  country;  but  the  cost  will  depend  very 
much  upon  the  amount  and  kind  of  work  required  of  them. 

The  work  of  an  experiment  station  requires  not  only  land  suf- 
ficient for  field-operations,  but  especially  chemical  and  physio- 
logical laboratories.  All  these  appliances  are  at  hand  at  the 
Massachusetts  Agricultural  College ;  and  it  would  involve 
little  additional  outlay  on  the  part  of  the  State  to  organize  a 
station  on  the  most  thorough  basis.  The  quantity  of  land 
required  for  experimental  purposes  is  not  large.  A  portion 
of  the  college  farm  could  be  set  apart  for  these  objects,  with- 
out material  detriment  to  the  interests  of  the  institution, 
while  the  laboratories  would  furnish  immediate  facilities  for 
scientific  investigation. 

Every  farmer  recognizes  the  fact,  that  most  field  experi- 
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fully  for  their  support,  in  the  form  of  small  fees  for  analyses. 
It  may  be  stated,  also,  that  the  work  of  the  German  stations 
has  become  thoroughly  systematized  by  the  division  of  labor, 
each  one  taking  some  special  line  of  investigation,  and  leav- 
ing other  specialties  to  other  stations.  The  station  mentioned 
as  having  been  first  founded  at  Moeckern,  for  instance,  now 
confines  itself  chiefly  to  studies  and  experiments  in  the  nutri- 
tion of  animals ;  and  some  of  the  stables  on  the  farm  are  set 
apart  for  the  cattle  required.  Other  stations  are  confined 
specially  to  experiments  in  fertilizers,  and  the  nutrition  of 
plants,  to  animal  and  vegetable  chemistry,  and  physiology. 
Agricultural  research,  the  discovery  of  new  truth,  and  the 
test  of  older  theories,  is  the  work  of  them  all,  to  be  sure ;  but 
1;he  field  is  so  vast,  that  experience  has  dictated  the  economy 
of  division  of  labor.  And  so  it  may  be  argued,  that  we  need 
numerous  stations  in  various  parts  of  the  Commonwealth ;  and 
it  is  true.  But  we  shall  never  have  a  system  of  such  invalu- 
able institutions,  unless  we  make  a  beginning  in  the  estab- 
lishment of  one  ;  and  true  economy  would  dictate  its  location 
in  connection  with  the  Agricultural  College,  where  the  requi- 
site scientific  appliances  are  already  at  hand. 

In  the  mean  time,  the  societies  can  do  more  than  they  do 
now  in  this  direction,  and  it  is  not  unreasonable  in  the  public 
to  expect  and  demand  it  of  them.  We  cannot  shut  our  eyes 
to  the  fact  that  we  are  to  look  more  and  more  to  the  accu- 
rate investigations  of  science  as  the  source  from  which  any 
steps  of  real  progress  are  to  come.  We  shall  not  always 
grope  along  blindly  in  the  dark ;  and  science  alone  can  throw 
light  upon  the  variety  of  questions  that  constantly  meet  us  in 
our  daily  practice.  This  fact  is  certainly  to  be  recognized 
in  the  future  to  a  much  greater  extent  than  it  has  ever 
been  in  the  past. 

It  is  to  be  hoped,  also,  that  the  suggestion  to  hold  one  or 
more  Farmers'  Institutes  within  the  limits  of  each  society 
will  commend  itself  to  the  favorable  consideration  of  the 
officers  of  all  the  societies  in  the  State.  Associated  efforts,  in 
the  way  of  public  meetings  for  lectures  and  discussions, 
stimulate  individual  enterprise,  diffuse  valuable  information, 
and  excite  emulation  in  the  direction  of  improvement.  Very 
much  of  the  progress  already  made  is  due  to  associated 
effort ;  and  there  never  was  a  time  in  the  history  of  progi-ess, 
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when  people  were  so  ready  to  receive  and  consider  the  facts 
which  lie  at  the  foundation  of  success,  or  so  ready  to  appre- 
ciate the  results  of  scientific  investigation. 

If  the  officers  of  every  society  would  enter  heartily  and 
earnestly  upon  the  work  of  improvement,  with  a  feeling  that 
they  liave  a  mission  to  perform,  and  that  a  personal  responsi- 
bility rests  upon  them  to  extend  the  beneficent  influence  of 
their  organization  all  over  their  territory,  the  time  would 
soon  come  when  they  would  see  the  results  of  their  labors, 
not  only  in  a  growing  enthusiasm  for  agricultural  pursuits, 
but  in  increased  production,  enterprise,  and  prosperity. 

Charles  L.  Flint, 
Secretary  of  the  State  Board  of  Agriculture. 
BosTOX,  Jwiuary,  1878. 
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APPOIHTBD  TO  TI8IT  THB 


AGRICULTURAL  EXHIBITIONS. 


The  Fifty-seventh  Annual  Fair  and  Exhibition  of  the  Essex 
County  Agricultural  Society  was  held  at  the  city  of  Lawrence  on 
Tuesday  and  Wednesday,  Sept.  25  and  26,  1877. 

The  fine  specimens  of  horses,  cattle,  swine,  sheep,  and  poultry, 
were  well  arranged  on  the  grounds,  displaying  some  excellent 
blood  stock,  constituting  the  essential  element  in  each  depart- 
ment for  improvement  in  breeding  and  keeping.  At  noon  there 
was  an  imposing  cavalcade,  and  an  interesting  procession  of  repre- 
sentative industiies  from  the  neighboring  towns,  comprising  town 
teams  and  elegant  turnouts,  interspersed  with  barges,  with  fine 
bands  from  different  towns,  discoursing  enlivening  music;  the 
whole  preceded  by  the  marshals  of  the  day,  mounted  on  gaj^ly 
ciq>arisoned  steeds,  and  the  ofldcers  of  the  society  in  carriages.  It 
was  a  very  popular  feature  of  the  day's  entertainment,  and  imparted 
a  spirit  of  enthusiasm  to  the  occasion. 

In  the  afternoon  there  was  a  trial  of  draught-teams,  of  horses 
and  oxen,  required  to  draw  up  a  long  hill,  showing  skilfhl  train- 
ing and  power.  At  the  close  of  the  drawing  a  mammoth  yoke  of 
imported  Dutch  bulls,  weighing  respectively  two  thousand  and 
twenty-one  hundred  and  fifty  pounds  each  were  tested  with  the 
usual  weight  of  two  tons  of  earth  in  the  wagon.  By  request  thir- 
ty-seven men  mounted  the  load.  No  sensible  diminution  was  per- 
ceived in  the  pace  and  ease  with  which  they  walked  up  the  steep 
hill.  On  being  stopped,  they  started  again  with  as  little  effort  as 
they  would  have  done  on  a  smooth  plain  without  any  load.  The 
estimated  weight  of  the  load  was  seven  tons. 

This  was  a  good  example  of  the  practice  of  working  bulls  as 
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oxen  are  worked.    They  were  in  a  thriving  condition,  and  well 
adapted  for  every  kind  of  service. 

On  Wednesday  there  was  a  grand  ploughing-match  at  the 
ground,  with  thirteen  competitors  and  a  well  arranged  order  of 
exercises.  The  soil  was  laid  over  in  a  skilful  manner,  to  the  sat- 
isfaction of  competent  judges  and  a  large  and  enthusiastic  attend- 
ance of  spectators.  The  exhibition  was  held  in  the  City  Hall, 
and  was  of  the  highest  order.  The  display  of  fruits,  vegetables, 
flowers,  and  other  plants,  was  worthy  of  the  fullest  commendation. 
Contributions  of  the  mechanic  arts  and  manufactures  were  supe- 
rior to  any  other  exhibitions  at  our  county  fairs.  The  manufac- 
tured fabrics  were  from  the  renowned  mills  of  the  city,  and  were 
unsurpassed  for  the  richness  and  beauty  of  their  texture  and  the 
magnificence  of  their  display,  being  in  elaborately  carved  cases, 
resembling  the  centennial  exhibition.  The  total  cash  value  of 
these  fabrics  was  estimated  at  a  hundred  and  fifty  thousand  dol- 
lars. 

The  address  was  delivered  by  Rev.  O.  S.  Butler  of  George- 
town. His  subject,  *^  The  Characteristics  of  the  Successfril  Farm- 
er," was  abl}'  and  happily  treated,  showing  that  the  want  of 
success  arose  from  the  same  general  cause  which  produced  similar 
results  in  all  the  pursuits  of  life ;  viz.,  the  want  of  adaptability,  — 
the  wrong  man  in  the  wrong  place.  It  was  an  eloquent  and  prac- 
tical discourse. 

The  annual  dinner,  in  a  large  tent  on  the  Common,  where  were 
seated  over  seven  hundred,  was  served  up  in  good  taste.  At  the 
close,  the  president  of  the  society,  Mr.  Benjamin  P.  Ware,  ex- 
tended his  congratulations  on  the  favorable  auspices  under  which 
this  exhibition  had  been  held,  and  the  character  and  variety  of 
farm  products,  fruits,  and  the  unsurpassed  manufactured  produc- 
tions, all  of  which  had  proved  sufiScient  to  attract  attention  without 
the  introduction  of  horse-trots  and  base-ball  matches.  Excellent 
addresses  followed  from  Dr.  William  Coggswell  of  Bradford,  coun- 
cillor from  Essex ;  e^-President  Joseph  Howe  of  Methuen ;  Hon. 
James  J.  H.  Gregorj'  of  Marblehead ;  and  Dr.  George  B.  Lor- 
ing,  M.C.  His  Excellency  Gov.  Alexander  H.  Rice  addressed 
the  meeting  in  an  eloquent  and  practical  speech,  congratulating 
the  society  on  the  enterprise  of  the  farmers  of  the  old  Bay  State, 
and  saying  that  all  the  pursuits  of  our  nation  were  bound  in  uni- 
son with  agriculture,  and  that  God  had  given  us  the  means  to 
make  us  the  greatest  nation  since  the  dawning  of  creation.  His 
remarks  were  received  with  rapturous  applause. 

This  society  has  a  large  revenue  from  means  invested,  and  is 
free  from  debt.     Great  credit  is  due  to  the  president  and  other 
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executive  officers  for  the  management  of  the  fair,  and  the  demon- 
stration of  this  fact, — that  a  successful  fair,  instructive,  pleasing, 
and  elevating  in  its  tone,  can  be  held  without  the  aid  of  2.40s  and 
their  concomitant  allies. 

Your  delegate  is  under  obligations  to  the  president,  Benjamin 
P.  Ware,  Esq.,  and  his  associates  of  the  society,  for  the  pleasant 
memories,  which  will  long  remain,  of  the  courteous  and  cordial 
entertainment  which  he  received  from  them,  and  he  takes  pleasure 
in  recommending  this  society  to  the  favorable  notice  of  the  State 

Board. 

Alexander  Mact,  Jun. 


MIDDLESEX  NORTH. 

On  my  way  to  Lowell,  I  stopped  over  one  train  in  Springfield  to 
see  the  first  day's  exhibit  of  the  Hampden  Society ;  and,  visiting 
tl^e  show  of  the  Middlesex  North  on  the  following  day,  the  differ- 
ent methods  of  the  two  societies  were  contrasted  in  my  mind* 
Each  has  its  location  in  a  thrifty  and  enterprising  city,  surrounded 
by  towns  largely  engaged  in  agriculture. 

The  Hampden  Society  holds  its  exhibits  of  live-stock,  save 
poultry,  on  Hampden  Park,  while  the  usual  hall  exhibition  is 
shown  in  the  City  Hall  of  Springfield.  My  only  wonder  was, 
that  so  few  people  were  present  to  see  the  really  excellent  display 
in  all  departments  of  the  show ;  and  the  question  was  suggested, 
whether  this  division  of  the  exhibition  on  Hampden  Park  and  in 
the  City  Hall  might  not  account,  in  part,  for  the  small  attendance. 

The  Middlesex  North,  like  most  of  the  societies  in  the  State, 
has  concentrated  all  its  exhibition  in  one  place,  having  spacious 
grounds  and  a  large  hall  within  the  same ;  so  that  one  entranoe-fee 
admits  to  the  whole  show. 

Two  things  are  essential  to  a  successful  exhibition,  —  a  large 
and  attractive  display  of  real,  substantial  worth,  and  the  presence 
of  a  large  crowd  to  see  the  same. 

Hence  officers  of  agricultural  societies,  in  laboring  for  a  success- 
fbl  exhibition,  must  work  with  reference  to  these  two  essentials ; 
and  especially,  since  most  societies  depend  quite  largely  upon 
admission-fees  for  means  to  meet  current  expenses,  and  continue 
fhture  operations,  it  becomes  a  matter  of  the  first  importance  that 
the  management  of  the  affairs  of  the  society  and  of  the  exhibition 
be  such  as  to  secure  a  large  attendance. 

This  fair  of  the  Middlesex  North,  judged  by  the  attendance, 
must  be  pronounced  a  success. 
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It  was  evident  that  the  c^oers,  while  taking  proper  care  of  the 
character  of  the  exhibition,  had  skilfully  adapted  means  to  ends, 
so  as  to  secure  the  large  attendance,  and  thus  secure  financial 
success. 

This  society  is  to  be  congratulated  in  having  live  men  at  its 
head,  who  know  how  to  plan,  and  have  the  ability  to  execute  their 
plans,  for  the  prosperity  of  the  society. 

I  saw  the  various  exhibits  of  stock,  not  large  in  number,  nor 
specially  noteworthy  in  quality. 

A  herd  of  Brittany  cattle  was  the  centre  of  attraction  in  the 
stock  line.  Feats  of  running,  both  of  men  and  horses,  aroused 
the  usual  interest  and  enthusiasm.  The  large  hall  —  amply  filled 
with  the  choice  products  of  farm  and  garden,  mills,  households, 
and  shops  —  was  also  filled  with  eager,  interested  spectators. 

I  am  not  able  to  particularize  the  special  entries  worthy  of  men- 
tion ;  and  there  is  the  less  need  of  this,  since  the  secretary  of  this 
Board  was  himself  present,  with  his  Excellency  Gov.  Rice,  and 
the  speaker  and  clerk  of  the  present  House,  who  constituted  no 
small  part  of  the  exhibition  itself. 

Metcalf  J.  Smith. 


MIDDLESEX  SOUTH. 

The  Twenty-fourth  Annual  Exhibition  of  the  Middlesex  South 
Agricultural  Society,  at  South  Framingham,  was  held  on  Sept.  18 
and  19.  I  arrived  on  the  grounds  on  the  morning  of  the  first  day 
of  the  fair.  I  found  the  society  had  beautiful  grounds  of  about 
thirty  acres,  and  had  built  upon  them  a  long  string  of  sheds  for 
cattle  and  horses,  with  a  goodly  number  of  pens  for  sheep  and 
swine ;  all  being  convenient  for  use,  and  in  good  repair.  During 
the  day  there  was  a  large  number  of  cattle  of  the  different  breeds 
brought  in  for  exhibition ;  and  several  swine  were  in  the  pens  pro- 
vided for  them.  The  pens  were  well  arranged,  with  good  accom- 
modations for  loading  and  unloading  the  swine. 

Among  the  exhibitors  was  C.  H.  Tilton,  with  his  fine  Dutch 
cattle.  E.  Burnett,  E.  F.  Bowditch,  and  Moses  Ellis  had  several 
pens  filled  with  nice  cows  and  heifers  of  the  Jersey  breed.  E.  F. 
Bowditch  had  some  very  fine  Guernsey  heifers,  that  looked  very 
promising  for  the  dairy.  John  Johnson,  Sturtevant  Brothers,  and 
W.  S.  Phelps  had  several  head  of  cattle  on  exhibition,  of  the 
Ayrshire  breed,  that  were  very  good.  There  were  several  pairs  of 
working-oxen   on   the  grounds.     The  show  of  swjne  was  large: 


Digitized  by 


Go.ogle 


MIDDLESEX  SOUTH.  vii 

most  of  them  showed  good  breeding  and  good  feeding.  Several 
ooops  of  poultry  on  exhibition  attracted  considerable  attention.      > 

The  exhibition  of  fruits,  flowers,  and  vegetables  in  the  hall,  was 
not  as  large  as  in  former  years ;  but  there  were  some  as  nice  pears, 
peaches,  and  tomatoes  as  could  be  seen  anywhere.  The  baskets 
of  potatoes  that  were  exhibited  showed  great  growth  and  superior 
quality ;  while  several  specimens  of  seed-corn  were  very  creditable 
to  the  owners. 

The  ploughing  and  spading  match  on  thg  second  day  was 
managed  in  a  workmanlike  manner  by  several  competitors. 
The  great  attraction  of  the  day  was  the  exhibition  of  trained 
steers  by  Walter  A.  Gaskell  of  Mendon,  sixteen  years  old; 
Charles  Taft  of  Uxbridge,  eighteen  years  old ;  Frank  H.  Wood, 
seventeen  years  old ;  and  Eugene  Batse  of  Mendon.  The  steers 
were  hitched  to  the  plough,  and  showed  that  they  could  do  that 
kind  of  work  well.  They  were  hitched  to  an  ox-cart,  atid  showed 
that  they  were  perfectly  familiar  in  handling  the  cart,  both  by 
drawing  a  load,  and  backing  the  cart.  Some  of  the  steers  spoken 
of  were  only  one  year  old.  They  also  performed  many  things  that 
it  would  seem  impossible  for  cattle  to  do,  —  such  as  getting  on  a 
bench  two  feet  high,  one  foot  wide,  and  three  feet  long,  and, 
while  standing  there,  putting  their  forward  feet  on  an  elevation 
about  fitteen  inches  higher.  They  were  driven  to  Jump  through  a 
hoop,  and,  at  the  same  time,  over  a  pole  that  was  about  two  feet 
from  the  ground.  They  were  taught  to  walk  on  their  knees,  to  lie 
down  and  permit  their  driver  to  turn  them  over.  One  steer  laid 
down  while  the  other  would  jump  over  him.  They  were  put  on  a 
plank  in  such  a  way  that  they  would  see-saw.  Many  other  tricks 
were  performed  by  these  steers.  This  exhibition  of  trained  steers 
attracted  the  attention  of  a  large  number  of  people  who  seemed  to 
say  they  never  saw  such  feats  performed  by  steers  before.  The 
exhibition  of  horses  in  the  several  divisions,  both  for  breeding  and 
farm  use,  was  very  creditable  to  the  owners.  There  were  a  num- 
ber of  carriage-horses  and  roadsters,  besides  many  fine  young 
horses,  which  were  worthy  of  notice. 

At  one  o'clock  on  the  second  day,  the  officers  and  members  of 
the  society,  with  their  families,  assembled  in  the  dining-hall,  where 
dinner  was  furnished,  which  all  seemed  to  enjoy  for  about  half  an 
hour.  After  dinner.  Dr.  George  B.  Loring  delivered  an  interest- 
ing address,  which  occupied  the  time  till  the  hour  for  the  horse- 
trot,  which  was  contested  by  a  number  of  competitors  for  the 
purses  amounting  to  six  hundred  dollars. 

The  officers  of  this  society  are  working-men,  and  have  looked  after 
the  interest  of  the  societj'  in  all  its  departments.  Every  thing  was 
in  its  place  ;  and  the  fair  has  been  one  of  the  best  they  ever  had. 
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I  would  not  fail  to  acknowledge  the  cordial  welcome  and  gen- 
«erou8  hospitality  extended  to  me  by  the  president,  David  Nevins, 
jnn.,  and  lady.  And  there  I  witnessed  some  good  farming  in  rais- 
ing a  field  of  twenty  acres  of  com,  estimated  to  yield  one  hun- 
dred bushels  of  ears  to  the  acre,  with  no  other  fertilizer  than 
the  Stockbridge  Formula. 

JoHH  E.  Mbbbill. 


WORCESTER. 


The  Worcester  Agricultural  Society,  one  of  the  largest  and 
most  honored  in  the  Commonwealth,  held  its  last  Annual  Fair  on 
the  days  prescribed  by  the  Board ;  and  your  delegate  was  there  an 
impartial  and  critical  observer.  A  good  exhibition  was  expected 
from  such  a  prosperous  city  of  fifty  thousand  inhabitants,  backed 
up  as  it  is  by  a  (x^erie  of  fifty-six  such  industrial  towns.  Con- 
sidering the  fact  that  this  venerable  society  has  five  grown-up, 
independent  daughters  settled  about  her,  each  with  flourishing 
families  of  their  own,  it  seemed  to  us  a  wonder  that  twenty-six 
towns  could  be  found,  who  would  show  their  allegiance  by  making 
contributions  to  this  parent-society. 

But  such  was  the  case ;  and,  so  far  as  we  could  Judge,  the  ut- 
most cordiality  prevailed.  One  of  the  noticeable  features  of  the 
exhibition  was  the  |2:ood  old-fashioned  ploughing-match,  and  the 
interest  it  awakened.  It  very  properly  opened  the  exercises ;  and 
there  were  twenty-two  manly  competitors,  two-thirds  of  them 
driving  ox-teams.  The  number  and  skill  of  the  ploughmen  only 
perplexed  the  judges,  who  in  such  cases  are  always  deserving  of 
pity.  The  display  of  cattle  was  select,  varied,  and  creditable. 
The  hardy  Swiss,  attracting  attention  by  the  constant  tinkle  of 
their  soft-toned  bells,  the  delicate  Jerseys,  the  plump  Ayrshires, 
the  bright  Devons,  the  portly  and  sluggish  Shorthorns,  were  all 
ranged  in  good  order  tor  inspection  and  contrast.  Besides  these, 
there  were  grades  of  various  sorts,  and  the  choicest  of  the  com- 
mon herd,  fat  oxen  and  hardy  steers,  all  betokening  the  primaiy 
and  mtermediate  steps  of  bovine  greatness. 

Our  esteemed  friend  Hadwen  was,  of  course,  there,  with  a  dozen 
and  a  half  of  his  favorite  Jerseys,  the  result  of  nearly  as  many 
years  of  patient  devotion  to  his  chosen  calling ;  but  he  had  little, 
if  any,  competition.  That  he  richly  deserved  to  stand  at  the  head, 
and  win  all  the  premiums  he  could,  we  never  questioned ;  but  when 
we  learned  that  within  the  city  limits  there  were  two  other  laige 
and  valuable  herds,  and  ^at  there  were  nearly  three  hundred  Jer- 
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seys  in  the  immediate  vicinity,  we  felt  sorry  for  the  public  that 
there  was  so  little  competition.  It  was  like  a  race  with  one  entry ; 
and,  though  our  friend  was  not  at  fault,  the  honors  were  too 
easily  won.  The  same  was  measurably  true  of  the  Swiss  ex- 
hibition of  Mr.  Aldrich,  the  Shorthorns  of  Mr.  Slater,  and  the 
Devons  of  Mr.  Dodge.  Among  the  Ayrshires  there  was  more 
competition.  We  observed  that  twenty  yoke  of  cattle  from  Sut- 
ton took  both  the  town  team  premiums,  because  the  offer  of  the 
society  simply  spoke  of  the  best  ten  pairs.  There  were  ten  pairs 
of  fancy-trained  steers,  all  remarkable  for  their  learning,  —  some 
of  them  drilled  by  minors,  and  some  of  them  that  travel  for  a 
living,  and  make  a  business  of  drawing  premiums  at  other  fairs. 
We  think  it  a  question  how  far  this  should  be  carried. 

The. other  departments  of  the  exhibition  were  also  good,  and 
very  creditable.  About  a  hundred  swine  of  all  ages  were  there, 
and  well  fed,  regardless  of  the  decline  in  pork.  We  noticed  some 
novelties  in  the  line  of  agricultural  machinery,  and  a  single  ex- 
hibitor who  had  twenty  different  plough-patterns  and  fifty  varieties 
of  other  tools. 

The  horse-exhibition,  comprising  a  goodly  array  of  colts  and 
carriage-horses,  and  some  fast  steppers,  was  held  on  the  second 
day. 

We  were  particularly  pleased  with  the  extensive  dinner  arrange- 
ments and  the  social  festivities  afterwards,  which  characterized 
both  days.  Ex-6ov.  Chamberlain  of  South  Carolina,  a  native  of 
Brookfleld,  was  the  chief  speaker  the  last  day ;  and  I  see  a  brief 
abstract  of  his  address  in  the  society's  Annual  Report.  Take  it 
all  in  all,  the  exhibition  was  a  good  one ;  and  its  tendency  ap- 
peared to  be  that  which  we  all  have  at  heart,  — the  promotion  of 
agriculture  in  the  heart  of  the  Commonwealth.  Notwithstanding 
the  society's  large  debt,  they  offered  SI  ,600  in  premiums,  and  paid 
out  $1,859.  To  the  president  of  the  society,  who  is  also  mayor 
of  the  city,  and  to  Mr.  Hadwen,  your  delegate  is  under  obligations 
of  gratitude  for  the  many  courtesies  received  during  his  visit. 

J.  N.  Bago. 


WORCESTER  WEST. 

This  society  held  its  Annual  Fair  at  Barre  on  Sept.  27  and  28. 
The  first  day  opened  fine ;  and  the  attendance  was  unusually  large. 
At  the  ploughing-match  sixteen  teams,  eight  each  of  horses  and 
oxen,  competed  for  the  prize;   and  they  did  good  work.    The 
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show  of  neai-stock  was  the  best  ever  exhibited  at  that  place,  the 
namber  of  animals  entered  being  four  hundred  and  fifty-five.  Of 
this  namber,  one  hundred  and  sixty-two  were  cows  giving  milk. 
About  one-eighth  of  the  whole  number  consisted  of  pure  breeds, 
showing  that  the  farmers  of  that  section  are  looking  to  their  best 
interest  by  improving  their  farm-stock. 

The  town  of  Petersham  exhibited  a  string  of  thirty  pairs  of  good 
oxen.  The  show  of  horses,  sheep,  swine,  and  poultiy,  was  unusu- 
ally good ;  and  the  display  of  fruits  and  vegetables  in  the  hall 
was  fully  up  to  other  years,  while  the  exhibition  of  butter  and 
cheese  was  excellent.  The  Barre  Central  Cheese  Company  exhib- 
ited a  cheese  weighing  1,015  pounds,  which  took  9,272  pounds  of 
milk.  There  [was  also  a  good  display  of  mechanical  arts  and 
agricultural  implements. 

The  interest  the  ladies  take  in  the  affairs  [of  this  society  was 
manifested  by  the  beautiful  floral  display,  and  its  tasteful  arrange- 
ment. 

On  the  second  day  the  weather  was  stormy  and  unpleasant, 
which  gieatly  diminished  the  receipts.  We  judge,  however,  from 
examining  the  societj^'s  report,  that  it  stands  financially  much 
better  than  some  of  the  societies  in  the  State. 

MiLO  J.    SlOTH. 


WORCESTER  NORTH-WEST. 

The  Eleventh  Annual  Exhibition  of  the  Worcester  North-west 
Agricultural  and  Mechanical  Society  occurred  at  Athol,  Oct.  2, 
8,  and  4.  There  were  many  things  to  admire,  and  few  to  criti- 
cise. I  saw,  by  the  name  of  this  3*oung  and  prosperous  society, 
that  every  class  of  industry  was  invited  to  participate  in  its  exhi- 
bitions. This  was  manifest  in  the  articles  on  exhibition  in  the 
hall,  and  the  stock  so  systematicallj'  arranged  about  the  beautifal 
grounds,  as  well  as  in  the  immense  crowd  of  people  who  had  come 
fVom  far  and  near  to  enjoy  this  annual  festival. 

The  morning  of  the  first  day  was  occupied  in  making  the  neces- 
sary entrees  of  stock  and  articles  for  the  exhibition.  Then  came 
the  ploughing-match,  one  of  the  most  beautiful  and  profitable  fea- 
tures of  an  agricultural  fair :  I  am  sorry  to  see  it  is  abandoned  by 
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The  exhibition  of  working-oxen  and  steers  was  good.  A  pair 
of  workers  owned  by  Mr.  Harvey  Goddard  of  Orange  was  particu- 
larly admired  by  the  cattle  men  for  their  many  fine  points ;  and  yet 
the  honorable  committee  awarded  this  beautiful  pair  the  third  pre- 
mium ;  thus  showing  how  men  differ  in  their  judgment.  There  were 
also  on  exhibition  many  fine  pairs  of  fat  cattle :  one  pair,  entered 
by  A.  E.  Johnson  of  Barre,  were  beauties,  weighing  four  thousand 
pounds,  and  many  others  were  worthy  of  mention.  But  I  will  not 
particularize ;  suffice  it  to  say  there  were  enough  to  show  conclu- 
sively that  the  admiration  for  the  ox  had  not  entirel3"  disappeared. 
I  was  astonished  when  I  saw  the  thirty-five  yoke  of  splendid-looking 
cattle  of  the  Shorthorn  and  Devon  breeds,  from  the  town  of  Phil- 
lipston,  and  also  the  sixty-five  yoke  of  equallj-  good  cattle  from 
Petersham,  constituting  the  two  entries  of  town  teams.  It  was  a 
most  beautiful  sight ;  and  I  said  to  myself,  "Jf  this  is  degeneracy, 
what  must  have  been  the  original  idea  of  a  cattle  show?  "  And 
yet  we  hear  the  cry  from  all  parts  of  the  State,  'through  the  press, 
that  cattle  shows  have  become  "  first-class  humbugs."  Now,  let  us 
see  how  much  of  a  farce  this  cattle  show  was.  There  were  in  all 
three  hundred  and  forty-seven  head  of  cattle  upon  exhibition,  con- 
sisting of  bulls,  milch-cows,  heifers,  calves,  working-oxen,  steers, 
and  fat  cattle.  The  show  of  sheep  was  small  in  point  of  numbers, 
but  of  an  excellent  qualit3\ 

The  show  of  swine  was  unpleasant  to  behold,  not  on  Account  of 
the  inferiority  of  the  animals  exhibited,  but  rather  from  the  manner 
in  which  they  were  exhibited.  We  noticed  some  very  fine  specimens 
of  the  Essex  bred,  exhibited  by  Mr.  Joseph  S.  Hinkly  of  Ban'e ; 
also  of  the  Poland  China,  bred  by  Mr.  Henry  S.  Minor  of  Phillipston. 
Messrs.  William  A.  Childs  and  Luther  Crawford  of  New  Braintree 
exhibited  some  very  fine  Berkshires.  Mr.  George  W.  Drury  of  Athol 
had  two  very  fat  hogs  upon  exhibition,  of  the  Chester  White  breed  ; 
and  Mr.  E.  A.  Marsh  completed  the  show  of  swine  with  a  beautiful 
litter  of  pigs.  All  these  fine  animals  were  confined  in  wagons,  with 
but  a  slight  (if  any)  protection  from  the  rays  of  the  sun,  when  the 
thermometer  stood  at  about  seventy  degrees  above  zero  in  the  shade. 
This  is  one  of  the  things  connected  with  the  show  which  I  would 
criticise.  The  officers  of  the  society  should  provide  suitable  pens 
in  their  grove,  erected  and  constructed  with  a  view  to  make  the 
animals  on  exhibition  as  comfortable  as  possible,  and  then  require 
all  exhibitors  to  place  their  animals  in  such  pens. 

The  show  of  poultry  was  the  best  I  ever  saw  at  a  show  not  devoted 
entirely  to  the  exhibition  of  poultry  and  pet  stock.  It  would  take  too 
much  time  for  me  to  give  the  names  of  the  different  varieties  and 
breeds.    I  will  make  the  broad  statement,  however,  that  nearly  all  of 
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the  leading  breeds  of  poultry  were  on  exhibition.  Among  the  many 
extensive  exhibitors  in  this  department  we  noticed  the  names  of 
P.  and  E.  Johnson  of  Barre  (boys)  ;  and  the  success  of  their  efforts 
to  compete  with  those  older  in  this  department  should  stimulate 
other  youths  to  enter  the  field.  Every  society  should  have  a  Youths' 
Department.  Only  $35.50  were  awarded  for  poultry;  and  it 
seemed  to  me  to  be  a  verj'  small  sum,  considering  the  verj'  large 
number  of  exhibits.  The  raising  of  poultry  should  be  encouraged 
to  the  fullest  extent ;  and  a  much  larger  sum  should  be  offered  and 
awarded  for  such  an  exhibition  as  3'our  delegate  witnessed  at  this 
fair. 

The  Agricultural  Horse  Show  was  good  in  all  its  departments. 
Mr.  B.  W.  Washburn  of  Barre  exhibited  a  fine  pair  of  matched 
carriage-horses.  In  the  classes  of  Gents'  Driving  Horses  and 
Famil}'  Horses  there  were  many  entries  and  some  beautiful  ani- 
mals ;  still,  somehow  or  other,  an  ''  old  track-horse "  would 
compete  in  each  of  these  classes,  and,  of  coarse,  pass  under  the 
wire  '*  a  neck  ahead,"  and  carry  off  the  first  premium,  notwith- 
standing the  Instructions,  "  speed  not  to  govern."  The  show  of 
breeding-mares  and  colts  would  do  credit  to  any  society  in  the 
State ;  but  that  of  stallions  was  not  what  one  would  reasonably 
expect,  in  point  of  numbers.  The  stallion  that  was  the  most  ad- 
mired was  Mr.  S.  F.  Twitcheli's  Gold  Finder.  •  He  was  a  show 
of  himself.  The  exhibition  in  the  hall  was  good ;  that  of  fhiit, 
remarkable,  for  this  the  off-year ;  there  being  on  exhibition  three 
hundred  and  seventy-five  plates  of  fruit,  embracing  apples,  pears, 
peaches,  grapes,  and  quinces. 

There  was  also  a  fine  display  of  vegetables  and  other  farm  pro- 
ducts. 

The  collection  of  fancy  articles  was  a  very  large  one,  and  sys- 
tematically arranged  for  the  convenience  of  the  judges  as  well  as 
the  visitors. 

I  was  surprised  not  to  see  more  agricultural  implements  upon 
exhibition.  I  think  a  mowing-machine,  plough,  and  horse-rake 
completed  the  list. 

The  numerous  articles  on  exhibition  in  the  hall  remained  during 
two  days  of  the  fair,  while  the  cattle,  sheep,  swine,  poultry,  and 
all  the  horses  not  entered  for  the  '*  races,"  were  homeward  bound 
at  the  close  of  the  first  day's  exhibition;  and  this  ended  what 
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The  second  day  of  the  fair  was  the  Horse  Daj- ;  and,  as  is 
customary,  a  much  larger  crowd  of  people  assembled  upon  the 
grounds  than  on  the  day  previous.  In  addition  to  the  fact  of  its 
being  the  Horse  Day,  it  was  announced  that  the  president  of  the 
society,  Mr.  Jerome  Jones,  would  be  in  attendance,  with  a  large 
number  of  distinguished  men  from  Boston  as  invited  guests. 
This,  no  doubt,  attracted  many  that  would  not  otherwise  have 
come.  Among  the  distinguished  guests  of  the  society  was  the 
Hon.  W.  A.  Simmons,  collector  of  the  port  of  Boston;  Hon. 
Stephen  N.  Stockwell  of  "The  Boston  Journal;"  and  John  C. 
Wyman,  Esq.,  of  New  York ;  all  of  whom  added  pleasure  as  well 
as  profit  to  the  occasion. 

The  third  day  of  the  fair  was  a  Benefit  Da3',  and  ever/bodj- 
was  expected  to  pay  an  admission-fee.  The  show  was  what  one 
might  call  a  "  variety'  entertainment :  "  the  programme  was  made 
up  to  suit  every  one  of  the  vast  multitude.  There  was  to  be  base- 
ball playing,  horse-trotting,  man-running ;  and,  last  but  not  least, 
the  whole  affair  closed  with  the  band  tournament,  in  which  five 
bands  competed  for  the  prizes ;  Leominster  Band  receiving  the  first 
prize,  the  Fitchburg,  second,  and  Gardner,  third.  Your  delegate 
saw  nothing  during  the  fair  of  an  unlawful  character. 

This  society  has  a  debt  of  about  eight  thousand  dollars  hanging 
over  it ;  and  this,  no  doubt,  stimulates  the  oflScers  and  members 
to  great  exertions  each  year  to  cancel  some  portion  of  its  indebt- 
edness ;  and  this  year,  I  am  happy  to  say,  was  not  an  exception  to 
the  rule,  they  having  reduced  the  debt  over  a  thousand  dollars. 

I  trust  it  will  be  interesting  to  the  members  of  this  Board  to 
know  the  amount  of  money  awarded  by  this  society  in  the  different 
departments  at  their  exhibition.  The  amount  offered,  awarded, 
and  actually  paid  out,  for  farm  improvements,  was  only  twenty- 
four  dollars,  thus  showing  that  the  farms  are  either  in  a  high  state 
of  cultivation,  or  little  interest  is  manifested  in  this  department. 
The  amount  awarded  for  farm  stock  was  five  hundred  and  twenty- 
five  dollars,  and  for  farm  products  over  a  hundred  dollars.  The 
amount  awarded  for  agricultural  implements  was  twelve  dollars,  — 
a  sum  far  too  large,  considering  the  implements  shown.  The 
amount  awarded  for  trotting-horses  was  six  hundred  and  forty 
dollars,  a  large  share  of  which  was  received  as  entrance-money ; 
and  $422.50  was  awarded  for  mechanical  inventions,  domestic 
manufactures,  &c.,  swelling  the  amount  of  money  awarded  to 
nearly  eighteen  hundred  dollars  for  premiums  and  gratuities  at 
this  fair.  This  is  a  large  amount;  and  the  question  comes  to 
many,  "Does  it  pay?"  I  answer,  "Yes;"  and  I  believe  every- 
one connected  with  the  Worcester  North-west  Agricultural  and 
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Mechanical  Society  will  echo,  "Yes."  This  society  is  doing  a 
great  work  in  promoting  the  interests  of  agriculture,  and,  while 
striving  for  that  object,  should  receive  the  bounty  of  the  State. 
The  visit  of  your  delegate  to  this  fair  was  a  very  pleasant  one,  and 
he  is  not  unmindful  of  the  attentions  given  him  by  the  officers  and 
members  of  the  society,  and  also  of  the  gentlemanly  treatment  of 
the  landlord  of  the  Summit  House,  who  was  caterer  for  the  society 
on  this  occasion. 

A.  A.  SmTH,  Delegate. 


WORCESTER  NORTH. 

I  was  assigned  to  attend  the  Twenty-fifth  Annual  Fair  of  the 
Worcester  North  Agricultural  Society,  and  report  on  the  same. 
The  exhibition  was  holden  this  year,  for  one  day  only,  on  the  25th 
of  September.  It  was  one  of  the  most  lovely  days  of  that  beauti- 
Ail  month.  Every  thing  conspired  to  make  it  a  success.  The 
officers  did  all  in  their  power  to  make  the  day  such.  Their  work 
was  well  done ;  and  they  should  be  congratulated  that  their  efforts 
were  successful  and  appreciated.  The  entrance-fee  to  the  grounds 
and  tickets  for  the  dinner  were  reduced ;  and  this  called  out  more 
people  to  the  fair,  and  called  in  more  people  to  dinner,  and  more 
funds  to  its  coffers.  This  reduction  was  a  gain  in  the  finances  of 
the  society. 

The  exercises  of  the  day  opened  at  nine  o'clock,  a.m.,  with  the 
ploughing-match.     There  were  nine  entries,  —  four  ox-teams  and 
five  horse-teams.     Hon.  E.  Torrey,  nearly  eighty  years  old,  held 
the  plough  of  one  of  these  teams  through  one  round ;  and  Deacon 
Shepley,  a  member  of  your  Board,  drove  the  team.     The  old  men, 
the  young  men,  and  the  boys,  thought  this  a  rare  sight ;  and,  as  the 
team  made  its  round,  these  *'  old  boys  "  were  greeted  with  cheers 
that  made  the  welkin  ring ;  and,  as  these  veterans  wiped  the  sweat 
from  their  brows,  they  seemed  to  feel  that  young  blood  was  again 
coursing  through  their  veins.     But,  when  they  ascertained  that  a 
gratuity  was  awarded  them,  it  is  said  that  it  took  the  rheumatism 
all  out  of  the  squire's  shoulder,  and  the  old  deacon  forgot  for  the 
time  being  that  he  ever  had  a  disease  of  his  heart.     After  the  ex- 
hibition of  the  ploughing-match  came  that  of  working-oxen.    Here 
the  competition  was  small.     H.  A.  Wood  took  the  first  premium. 
The  Jersey  herd  of  John  F.  Brown  of  Lunenburg,  who  takes 
the  place  of  Deacon  Shepley  on  this  Board,  was  the  largest  and 
most  Jiarked  of  any  on  the  ground.     The  Shakers'  herd  of  Jerseys 
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and  the  Durham  cows  of  Lyman  Nichols  gave  evidence  of  good 
breeding.  Many  cows,  thoroughbreds  and  native,,  looked  like 
good  milkers ;  but,  on  the  whole,  the  dairy  stock  did  not  equal 
that  shown  in  some  sections  of  the  State.  The  herds  of  Messrs. 
Whitman  and  Miles  have  for  a  long  time  been  prominent  in  this 
locality ;  but  this  year  they  were  absent.  The  one  would  3'ield 
his  stock,  and  pass  over  his  broad  acres  to  another;  while  the 
other  has  passed  over  where  he  heeds  not  the  lowing  of  his  herds, 
nor  the  bleating  of  his  flocks. 

The  show  of  sheep,  swine,  and  fat  cattle,  was  not  a  prominent 
feature  of  the  occasion ;  but  some  good  specimens  were  on  the 
ground. 

The  poultry  was  fine,  and  put  in  high  claims  for  excellence. 
Hen-dom  was  represented  by  light  Brahmas,  Natives,  Plymouth 
Rocks,  Bantams,. Games,  and  Hamburgs,  each  claiming  that  they 
were  better  fighters,  better  layers,  better  mothers,  better  broilers, 
or  excelled  in  some  department  of  the  hennery ;  so  that  every 
other  breed  could  not  hold  a  candle  for  this  breed  even  to  go  to 
roost. 

The  show  of  grapes  was  excellent ;  and  the  fruit  premium  was 
awarded  to  Dr.  Jabez  Fisher  of  Fitchburg.  When  the  doctor 
enters  this  list  as  a  competitor,  all  others  may  as  well  come  down 
at  once,  as  were  wont  the  coons  of  Kentucky  when  Daniel  Boone 
brought  to  bear  his  rifle  on  them.  The  show  of  pears  was  mag- 
nificent ;  but  the  doctor's  Jewett  and  Fisher  carried  ofl*  the  palm. 

Many  of  the  apples  were  appetizing,  good  to  look  upon ;  and, 
although  they  were  not  in  such  profusion  as  in  the  even  years,  yet 
we  think  no  one  could  cast  the  first  stone  at  Mother  Eve  for  yield- 
ing to  the  desire  to  taste  the  delicious,  blushing  fruit,  and  thereby 
obtain  a  certain  knowledge  whether  it  was  good  or  evil.  The 
ladies  did  themselves  credit  in  their  exhibition  of  dairy  products, 
and  their  fiowers,  natural  and  artificial,  and  also  in  their  works 
of  art,  embroidery,  and  needlework.  Many  received  notice  by 
premiums.  But  time  would  fail  me  to  tell  of  all  the  sellers  of  pur- 
ple, the  Lydias,  the  Tabithas,  full  of  good  works  and  alms-deeds ; 
or  even  mention  the  coats  and  garments  made  by  the  Dorcases, 
scattered  from  Joppa  to  Thyatira  through  the  whole  district. 

The  dinner  of  the  society  was  holden  in  the  upper  hall,  provided 
by  the  ladies,  and  graced  by  their  presence.  Every  seat  was 
filled ;  and  many  had  a  standing  one,  or  waited  for  a  resetting  of 
the  tables.  This  social  sit-down  was  the  most  enjoyable  part  of 
the  entertainment.  John  B.  Proctor  presided  ;  and,  afLer  the  in- 
vocation of  the  divine  blessing,  all  fell  to  with  appetites  like  till- 
ers of  the  soil,  and  did  ample  justice  to  the  viands  spread.     Here 
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every  one  seemed  to  feel  at  home,  and  enjoy  the  festivities  of  the 
occasion.  A  good  dinner,  a  social  time,  a  friendly  meeting  around 
the  festive  board,  are  the  best  features  of  a  cattle  show,  and  tend 
to  wake  up  and  keep  up  a  lively  interest  in  this  holiday  of  the 
yeomanry.  After  the  inner  man  had  been  filled,  the  president 
spread  the  feast  of  reason,  and  set  in  motion  the  flow  of  soul,  by 
calling  up  the  mayor  of  the  city,  the  member  of  the  tenth  con- 
gressional district,  the  delegate  of  the  Board,  State  senators, 
representatives,  and  other  dignitaries  of  the  vicinity.  These  all 
extemporized  their  ideas,  and  received  the  plaudits  of  their  peers, 
as  they  breathlessly  hung  upon  the  lips  of  these  agricultural  ora* 
tors  unfledged,  Qedged,  and  Aill-fledged,  as  they  poured  from  the 
storehouse  of  thought  their  words  of  wisdom  and  experience. 

Although  the  horse  department  of  the  show  was  not  the  all- 
absorbing  topic  of  interest,  as  at  some  fairs,  giving  one  or  two 
days  to  this  feature  of  it,  yet  we  fear,  that,  with  few  exceptions, 
through  the  State  the  interest  in  the  horse,  compared  with  that  in 
stock,  is  too  prominent.  Here  were  exhibited  many  fine  family 
and  driving  horses ;  but  those  for  speed  commanded  the  greater 
interest.  Horses  are  bred  for  speed  instead  of  service ;  but,  if  the 
breeding  was  reversed,  much  more  money  would  be  realized  by 
the  masses  than  is  at  present.  The  fleet  ones  are  few  and  far 
between ;  and  the  breeder  may  spend  a  lifetime,  and  yet  fail  to 
produce  a  single  one  that  goes  among  the  twenties. 

There  were  eight  entries  of  gentlemen's  single  driving  horses, 
four  entries  of  matched  horses,  and  four  entries  of  family  horses. 
These  did  credit  to  their  exhibitors,  and  were,  we  are  inclined  to 
think,  of  more  real  service  and  more  intrinsic  value  than  the  nags, 
which,  by  dint  of  what  to  the  uninitiated  appeared  breaking  and 
running,  but  by  the  craft  was  pronounced  square  trotting^  suc- 
ceeded in  reaching  the  goal  in  2.40. 

Of  this  exhibition  there  were  two  specimens.  In  the  class  that 
had  never  made  better  time  than  2.50  there  were  four  entries ; 
and  the  several  heats  were  trotted  in  2.50,  2.50,  and  2.51. 

In  the  other  class  of  2.40  there  were  four  entries ;  and  the  time 
announced  for  these  heats  was  2.41,  2.40,  and  2.41.  This 
sqttare  even  trotting  received  the  huzzas  of  the  crowd  and  the 
cheers  of  the  populace ;  and  yet,  to  one  outside  the  ring,  it  does 
seem  passing  strange  that  horses  can  be  so  trained  that  they  can 
be  brought  to  make  the  exact  time,  not  varying  a  single  second 
from  that  made  under  the  most  favorable  circumstances,  and  when 
driven  for  a  record. 

There  were  six  entries  in  the  class  of  slow  trotters.  This  heat 
was  trotted  with  no  fouling,  no  running,  no  breaking,  in  a  slow 
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measared,  safe,  and  steady  gait,  and  was  won  by  N3'm8 :  time,  6 
minutes,  48  seconds. 

One  of  the  neatest  and  prettiest  exhibitions  of  the  day  was  the 
riding  of  Miss  Willard.  She,  with  her  male  attendant,  passed 
roand  the  track  in  her  flowing  robes,  the  observed  of  all  observers, 
in  a  horsemanlike  manner,  and  yet  with  eminently  maidenly  grace. 

The  total  receipts  of  the  society  the  past  year,  are  $2,852.85. 
Total  expenses,  including  premiums,  $2,492.85.  The  receipts 
exceeded  those  of  last  year  more  than  three  hundred  dollars.  The 
appraisal  of  the  property,  real  and  personal,  exceeds  the  indebted- 
ness by  94,769.66. 

One  pleasing  feature  of  this  exhibition  to  your  delegate  was  the 
courtes3^  shown,  and  the  entertainment  afforded  him,  by  Deacon 
Shepley  and  Dr.  A.  O.  Hitchcock  and  his  lady. 

Horace  P.  Wakefield. 


WORCESTER  SOUTH. 

The  Fair  of  the  Worcester  South  was  held  on  Sept.  13  and  14. 
Although  near  the  middle  of  our  first  autumnal  month,  the  sum- 
mer's heat  had  not  passed,  the  weather  was  excessively  hot,  and 
clouds  of  dust  greeted  everybody  by  the  way  and  on  the  park. 
Everybody  was  good-natured,  feeling  that  dust  was  the  natural 
element  from  which  we  all  come,  and  to  which  we  must  all  return. 

The  exercises  conmienced  with  the  ploughing-match.  I  did  not 
arrive  in  season  to  see  the  beginning,  and  but  very  little  of  the 
actual  work.  I  saw  the  result,  and  noted  the  great  interest  taken 
in  this  feature  of  the  fair,  not  onlj'  by  competitors,  but  by  specta- 
tors. I  learned  that  the  society  had  adopted  a  new  method  of 
awarding  premiums,  which  was  this :  they  offered  a  hundred  dol- 
lars in  premiums,  and  those  competing  should  pay  ten  per  cent 
entrance-fee.  The  man  who  paid  his  ten  dollars  for  the  privilege 
of  trying  his  skill  at  ploughing  meant  business.  He  knew  before- 
hand, from  long  practice  on  his  own  farm,  that  he  could  plough 
well,  and  was  willing  to  try  his  hand  with  his  brother-farmers  in 
this  class.  There  were  eight  entries  for  the  match ;  and  therefore 
the  society  really  paid  twenty  dollars  in  this  class.  To  say  that 
the  work  was  well  done  is  not  enough :  it  was  perfect,  and  it  must 
have  been  difficult  for  the  committee  to  award  the  premiums. 

The  trial  of  working-oxen  came  next ;   and  perhaps  this  is  one 
of  the  most  prominent  features  of  the  show :  indeed,  i(  is  a  spe- 
cialt}*  at  this  fair ;  therefore  considerable  time  was  spent  with  this 
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class.  Never  has  it  been  my  pleasure  to  witness  such  an  exhibi- 
tion. The  oxen  entered  in  this  class  were  mostly  Devons  and 
grades,  although  there  were  one  or  two  pairs  of  grade  Shoi-thoms. 

The  rich  mahogany  red,  the  long,  smooth  horns,  the  bright,  in- 
telligent e3'e,  tlie  quick  elastic  step  of  the  Devon,  clearly  showed 
its  adaptability  to  many  kinds  of  farm-work.  Its  quick  attention 
and  obedience  to  the  word  of  command  testified  to  its  thorough 
training. 

In  the  afternoon  trained  steers  were  exhibited  upon  the  track  in 
front  of  the  stand.  The  tricks  and  gyrations  which  were  per- 
formed by  this  class,  from  calves  to  four-year-olds,  would  be  a  suit- 
able exhibition  for  a  gymnasium,  and  showed  remarkable  patience 
and  perseverance  on  the  part  of  the  trainer ;  and  that  intelligeoce 
in  the  bovine  face,  when  developed,  can  be  made  useful. 

The  exhibition  of  other  stock  was  very  creditable  indeed, — 
some  fine  specimens  of  thoroughbreds  of  the  various  breeds, 
namelj',  Shorthorns,  Devons,  Jerseys.  The  Devon  predominated, 
both  in  bulls  and  cows,  and  consequently  in  the  young  stock. 

The  sheep  on  exhibition  were  only  fair  in  numbers,  and  small 
in  size,  and  the  specimens  only  good,  not  best.  Of  swine  there 
was  a  good  exhibition,  with  many  fine  pigs,  some  approaching  that 
youthful  period  in  which  they  are  denominated  shotes. 

The  poiiltrj'  were  arranged  near  the  hall.  There  was  a  long  line 
of  coops  ;  and  many  and  various  were  the  breeds,  all  having  their 
merits  according  to  the  fancy  of  the  exhibitors.  Of  the  beauty 
and  utility  of  these  I  am  unable  to  judge,  and  will  only  remark 
that  the  show  was  very  creditable  in  this  department. 

Farm  implements  were  shown  near  the  hall,  and  were  such  as 
are  generally  exhibited  at  our  fairs,  consisting  of  ploughs,  mowing- 
machines,  horse-rakes,  &c. 

The  exhibition  in  the  hall  was  very  good,  as  a  whole,  although, 
from  the  general  scarcity  of  fruit,  there  was  not  a  large  collection, 
but  very  good  specimens  of  the  several  varieties. 

The  vegetables  were  only  fair,  and  would  not  compare  with  ex- 
hibitions where  market-gardening  is  a  principal  industry,  as  it  is- 
not  in  this  region. 

The  exhibition  of  manufactured  articles  was  quite  large ;  con- 
sisting of  sleighs,  harnesses,  creamers,  and  various  other  useful 
articles. 
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The  exhibition  of  household  manufactures  and  fancy  articles 
was  full  and  rich.  In  this  display  was  combined  the  useful  with 
the  beautiflil.  Many  articles  which  at  the  glance  seem  only  orna- 
mental add  to  the  attraction  and  comfort  of  home-life,  where 
farmers  and  farmers'  wives  and  daughters  and  sons  spend  a  large 
portion  of  their  lives. 

Taking  the  fair  as  a  whole  it  was  excellent ;  and  I  am  sure  that 
the  State  is  getting  value  received  for  the  money  paid  to  this 
society,  and  that  the  fair  is  evidence  of  its  proper  expenditure  for 
the  promotion  of  agriculture,  which  lies  at  the  foundation  of  all 
other  industries. 

My  acknowledgments  are  due  to  all  the  officers  of  the  society, 
and  especially  to  the  president,  and  the  past  and  present  delegate 
to  this  Board,  for  their  kind  attention,  which  made  my  visit  to 
Sturbridge  and  the  Fair  of  the  Worcester  South  Agricultural 
Society  so  pleasant ;  and  I  congratulate  the  society  on  its  prosper- 
ity as  an  organization. 

H.    C.    COMINS. 


WORCESTER  SOUTH-EAST. 

The  Annual  Exhibition  of  the  Worcester  South-east  Agricul- 
tural Society  was  held  at  Milford,  Sept.  25,  26,  and  27. 

I  reached  the  grounds  in  the  afternoon  of  the  first  day,  and 
immediately  repaired  to  the  hall,  where  I  found  the  president, 
Hon.  William  Knowlton,  so  well  known  to  this  Board  and  through- 
out the  State,  who  took  me  in  charge,  introduced  me  to  many  of  his 
assistants,  and  in  person  accompanied  me  to  the  stock-pens,  which 
we  found  well  filled  with  Durhams,  Devons,  Ayrshires,  Jerseys, 
and  their  grades,  nearly  all  kept  for  dairying  purposes.  Jerseys 
and  A\Tshires  were  largely  predominant,  embracing  many  fine 
animals.  A  superior  Jersey  bull  from  the  herd  of  O.  B.  Hadwen 
of  Worcester,  entered  by  the  president,  took  the  lead.  I  under- 
stand that  this  animal  is  soon  to  render  professional  service  at  the 
Agricultural  College.     He  ought  to  make  a  good  impression. 

I  found  but  few  swine  and  but  few  sheep  ;  at  which  I  was  greatly 
surprised,  as  so  much  of  the  pasturage  within  the  limits  of  the 
society  seemed  to  me  so  well  adapted  to  the  production  of  mutton. 
My  inquiry  for  the  reason  elicited  the  reply  that  it  was  due  to  the 
'*  curse  of  curs,"  with  which  so  large  a  portion  of  the  State  is 
afliected.  It  is  hoped  by  many  a  good  farmer,  that  some  method 
may  be  devised  by  which  these  and  cursing  tramps,  a  kindred 
nuisance,  may  speedily  be  abolished.      Is  it  not  the  legitimate 
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basiness  of  this  Board  to  attend  at  once  to  these  two  things,  and 
so  present  them  to  the  present  Legislature,  that  their  action  may 
relieve  the  thousands  of  families  who  live  in  constant  dread  of  the 
one,  and  prevent  the  fear  and  great  destruction  arising  fh>m  a 
toleration  of  the  other?  If  it  be  tme  that  worthless  dogs  are  m 
excess  of  sheep  (the  most  profitable  stock  for  a  large  portion  of 
the  Old  Bay  State)  in  the  ratio  of  two  to  one,  is  it  not  high  time 
some  stringent  measures  were  used  to  reverse  the  catio  ?  The  show 
of  poultry  was  very  good. 

The  exhibition  at  the  hall  did  great  credit  to  the  society,  and 
deserves  a  more  extended  notice  than  in  this  brief  report  I  am 
able  to  give. 

The  untiring  efforts  of  the  ladies  were  everywhere  manifest ;  but 
the  great  interest  of  the  first  day  centred  in  a  fireman's  muster. 
Twenty-one  companies  contended  for  the  prizes,  aggregating  six 
hundred  dollars,  with  the  greatest  enthusiasm.  The  prizes,  the 
vociferous  cheering  of  the  four  thousand  spectators,  the  doughnuts 
and  hot  coffee  distributed  by  the  lady-members  of  the  Reform  Club 
and  the  Woman's  Temperance  Union,  were  stimulants  sufficient  for 
the  1,244  men  who  participated  in  the  trial. 

I  was  informed  by  the  president  that  nothing  intoxicating  was 
allowed  upon  the  ground.  I  certainly  saw  no  indication  of  any,  — 
a  good  evidence,  that,  in  this  respect,  the  officers  of  one  society, 
at  least,  are  the  right  men  in  the  right  place. 

At  eight  o'clock  on  the  morning  of  the  second  day  a  procession, 
formed  in  the  village,  —  consisting  of  teams  for  the  ploughing- 
match,  draught,  matched,  and  fat  cattle,  trained  oxen  and  steers, 
and  a  crowd  of  spectators,  —  was  escorted  by  the  Milford  Band  to 
the  field  selected  for  the  ploughing-match,  near  the  grounds  of  the 
society. 

Pen  cannot  describe  the  scene  presented  that  beautiful  Septem- 
ber morniug  as  the  long  train  of  cattle,  from  unweaned  calves  to 
large  oxen,  guided  with  tenderest  care  by  men  whose  whitened 
locks  were  a  *'  crown  of  glory,"  with  their  sons  and  grandsons, 
down  to  the  boy  below  his  teens,  with  vehicles  of  almost  every 
description,  filled  with  implements  for  the  day's  trial,  passed  out 
of  the  village.     Yankee  Doodle  from  twenty  pieces,. accompanied 
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mittee  the  responsibility  of  awarding  the  limited  number  of 
prizes. 

The  first  trial  in  the  exhibition  of  trained  cuttle  was  the  back- 
ing of  a  cart  loaded  with  stone  up  quite  an  incline,  in  which,  as 
well  as  all  the  trials  of  the  day,  it  was  fully  demonstrated  that  the 
natural  advantages  of  strength  and  weight  cannot  win  against 
discipline ;  and  that  prizes  cannot  be  gained  by  whipping,  or  the 
use  of  profane  language. 

The  next  exhibition  was  one  perfectly  new  to  me,  and  very 
novel,  —  one  for  which  I  think  this  society  deserves  all  the  credit. 
A  fine  pair  of  steers  were  introduce  without  3'oke,  with  hats  upon 
their  heads,  and  decorated  with  ribbons.  They  were  made  to  lie 
down  and  stretch  out  as  though  dead,  to  stand  with  one  foot  upon 
a  stool,  to  stand  with  all  of  their  feet  upon  a  stool,  to  stand  upon 
two  stools,  —  one  to  stand  upon  the  stools  while  the  other  walked 
under  and  around  him  upon  his  knees,  to  stand  with  one  foot  upon 
a  pivot  and  turn  around,  to  stand  upon  a  turn-table  while  the  other 
pushed  the  table  around  with  his  fore-feet,  —  to  jump  several  poles 
placed  about  three  feet  high,  also  through  a  hoop,  to  walk  up  a 
flight  of  stairs,  to  stand  with  one  foot  hanging  over  the  platform, 
to  sit  upon  a  cushioned  stool  with  their  fore-feet  upon  the  first 
stair,  with  wooden  pipes  in  their  mouths,  and  hats  upon  their 
heads,  to  the  great  amusement  of  the  crowd. 

Several  other  pairs  showed  a  high  degree  of  training.  A  lad 
not  more  than  ten  or  twelve  years  old  showed  what  his  patient 
training  had  done  for  a  pair  of  calves  only  a  few  months  old,  and 
is  deserving  of  great  praise.  The  boy  who  has  so  far  practised 
self-control  as  to  teach  these  useful  animals  —  by  many  thought  to 
be  incapable  of  any  thing,  save  to  drag  unreasonable  loads,  and 
receive  knocks,  curses,  and  goadings  from  brutal  drivers  —  should 
be  held  up  as  an  example  worthy  of  emulation.  I  was  much 
interested  in  the  trial  of  walking  and  fat  cattle,  the  most  satisfac- 
tory test  of  the  latter  being  at  the  tables  loaded  with  ever}-  good 
thing  sufficient  to  satisfy  the  appetite  of  the  most  fastidious  epicu- 
rean, which  might  have  prompted  the  speakers  in  their  high  enco- 
miums of  the  enjoyments  of  farm-life. 

So  closed  the  exercises  of  the  second  day.  I  felt  that  I  had 
enjo3'ed  a  model  cattle  show,  and  could  but  wish  that  every  man 
in  the  State  who  holds  that  an  agricultural  society  cannot  be  sus- 
tained without  the  excitement  of  a  jockey  trot  had  been  one  of 
that  vast  crowd  held  fh>m  early  morning  until  nearly  dark  as 
thongh  spell-bound. 

The  exhibition  of  the  third  and  last  day,  which  was  to  be  wholly 
devoted  to  the  interests  of  the  horse,  I  was  unable  to  attend. 
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I  can  bat  express  my  heartfelt  thanks  to  the  president  for  the 
hospitalities  of  his  home  and  many  kind  attentions,  and  shall  ever 
remember  with  pleasure  all  those  who  ministered  to  my  enjoyment 
during  my  stay  in  Milford. 

E.   C.   Hawkes. 


HAMPSHIRE,   FRANKLIN,  AND  HAMPDEN. 

There  is  so  much  of  sameness  in  agricultural  exhibitions,  that 
it  is  difficult  to  write  a  report  of  a  display,  which  shall  not,  with 
the  name  of  exhibitors  omitted,  apply  almost  equally  as  well  to 
one  as  another ;  but  in  the  fair  at  Northampton  there  was  one  fea- 
ture which  truth  compels  me  to  say  is  not  usually  so  much  thought 
of  or  attended  to  as  it  should  be.  I  refer  particularly  to  attentions 
paid  to  delegates.  Having  attended  some  exhibitions,  where,  no 
designating  marks  being  used,  I  was  at  a  loss  to  whom  to  make 
myself  known,  and,  when  known,  left  to  grope  my  way  around  "  un- 
honored  and  unsung,"  I  was  agreeably  surprised  to  find  that  such 
was  not  the  case  at  the  exhibit  of  the  Hampshire  Franklin  and 
Hampden  Society.  On  the  morning  of  the  first  day  a  gentleman 
introduced  himself  to  me  at  the  hotel  as  especially  detailed  to 
accompany'  me  in  my  visit  upon  the  grounds,  and  see  to  it  that  I 
was  well  cared  for :  so,  under  the  guidance  and  pleasant  compan- 
ionship of  Mr.  Stebbins,  my  visit  was  made  exceedingly  agreeable. 
If  questions  were  to  be  asked,  he  was  ready  t6  answer ;  if  atten- 
tion was  to  be  called  to  any  particular  exhibit,  he  was  there  to 
point  it  out ;  and  introductions  to  members  and  exhibitors  made 
me  feel  very  much  at  home  where  I  had  else  been  a  stranger. 

Upon  arrival  at  the  grounds,  the  usual  preliminaries  of  getting 
ready  were  in  progress  ;  and  in  the  course  of  time  a  very  fine  dis- 
pla}'  of  stock,  which,  as  a  whole,  was  very  creditable  to  the  society, 
was  shown ;  and  as  an  evidence  of  interest  very  many  of  the  cattle 
had  been  driven  several  miles  in  order  to  compete  for  premiums, 
and  add  to  the  show.  It  has  been  said  that  ^^  those  who  live  far- 
.  thest  from  church  are  the  most  regular  and  prompt  in  attend- 
ance." It  may  be  there  were  veiy  fine  cattle  in  Northampton; 
but  few,  however,  were  upon  the  grounds. 

Of  herds  there  were  specimens  of  the  different  breeds,  of  which 
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Being  unaccustomed  to  the  sight  of  Shorthorn  stock,  the  dis- 
play of  that  breed  was  one  of  great  pleasure  to  your  delegate. 
It  seemed  to  him  that  no  better  exhibit  could  be  made,  either 
in  herd  or  singly ;  and  it  could  not  be  otherwise,  when  such  well- 
known  breeders  as  are  in  the  Connecticut  valley  lent  their  aid 
to  "swell  the  list,"  and  compete  with  each  other  for  a  creditable 
display.  Devons,  Ayrshires,  and  the  cream-producing  Jerseys, 
too,  were  there  in  large  numbers,  each  breed  having  its  fiiends 
and  their  owner  enthusiastic  in  praise  of  his  favorites. 

An  elderly  lady  who  owned  a  fancy  farm,  and  was  also  a  great 
lover  of  flowers,  in  the  temporary  absence  of  her  gardener,  one 
morning  called  in  the  aid  of  her  fanner  to  assist  in  the  garden.  He 
was  very  unskilful  in  the  ways  of  managing  a  flower-garden,  and 
was  so  awkward,  that  the  good  old  lady  got  out  of  patience,  and 
testily  exclaimed,  "  William,  all  you  are  fit  for  is  to  trade  cows, 
and  sit  on  the  fence  and  see  pigs  grow."  The  display  of  swine  at 
the  exhibition  was  so  good,  that  j'our  delegate  could  hardly  find 
fault  with  any  one  for  sitting  upon  the  fence,  to  see  them  grow ; 
and  the  noted  pork-breeders  of  the  vicinity  must  have  taken  a 
justifiable  pride  in  their  exhibit.  Every  known  breed  seemed  to 
have  its  champion  ;  and,  if  desirous  of  "getting  the  best,"  the 
purchaser  would  be  at  loss  to  decide. 

There  was  not  a  very  large  display  of  sheep  ;  but  such  as  there 
were  seemed  to  be  the  best  of  their  kind,  and  reflected  great 
credit  upon  their  exhibitors. 

A  society  having  its  grounds  in  the  vicinity  of  large  State  in- 
stitutions usually  has  a  great  advantage  in  making  an  attractive 
display  over  those  not  similarly  situated.  The  Hampshire  Franklin 
and  Hampden  would  seem  to  be  particularly  favored  in  this  re- 
spect. For  with  the  hospital  in  its  immediate  vicinity,  and  the 
agricultural  college  not  very  far  off,  3'our  delegate  expected  to 
see  the  fine  cattle  of  both  places  on  exhibition,  especially  as,  at  the 
exhibit  at  Amherst. the  year  before,  a  large  and  creditable  display 
was  made  from  the  college.  I  understood  its  stock  could  have  been 
sent  without  pecuniary  loss ;  but,  probably  for  some  reason  best 
known  to  the  authorities,  no  exhibition  was  made.  Some  exceed- 
ingly fine  specimens  of  swine,  however,  were  upon  the  grounds 
from  the  hospital. 

There  was  a  general  mixing  up  of  poultry,  not  a  very  large 
exhibit,  but  very  creditable. 

Upon  entering  the  hall  there  seemed  to  be  specimens  of  almost 
every  thing  usually  found  at  such  times  and  in  such  places,  and 
every  thing  was  very  tastefully  displayed.  The  contributions  of 
fruit,  and  its  arrangement,  were  grand  and  beautiful.     One  feature 
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which  particularly  pleased  your  delegate  was  the  different  town 
exhibits.  The  table  of  the  Hatfield  contribution  was  liberally  and 
beautifully  ornamented  with  flowers,  not  thrown  tc^ether  in  a 
heterogeneous  mass,  but  aiTanged  with  exquisite  taste ;  and  the 
whole  display  of  individual  and  collective  exhibit  was  one  of  which 
any  society  might  be  gratified,  as  was  also  the  exhibit  of  persons 
from  other  places. 

The  vegetable  department  was,  perhaps,  the  chief  feature  of  the 
display  in  the  hall.  I  should  very  much  like  to  particularly  men- 
tion the  contributions  of  the  gentleman  who  exhibited  one  hundred 
and  sixty-five  varieties,  which  was  such  positive  proof  of  his  inter- 
est in  that  particular  part  of  the  fair;  but,  as  I  am  prejudiced 
against  individualizing  names,  the  right  of  guessing  is  not  with- 
held from  those  interested.  There  were  fifty-two  general  entries ; 
and  it  certainly  was  a  fine  exhibition. 

The  various  entries  of  grain,  seeds,  fiowers,  bread,  butter, 
canned  fruits,  jellies,  &c.,  were  numerous  and  attractive.  Among 
the  mechanic  art  entries  was  the  Cooley  Creamery,  by  the  Ver- 
mont Farm-Machine  Company  of  Bellows  Falls,  Vt.  Very  bene- 
ficial results  were  claimed  by  its  exhibitor,  and  apparently  it  is  a 
valuable  invention ;  but  its  merits  could  be  better  appreciated  by 
butter-makers  than  by  your  delegate. 

Not  being  very  well  versed  in  the  meiits  of  dry-goods  entries, 
neither  in  the  pillow-shams,  tidies,  bead-work,  and  embroidered 
skirt-patterns,  &c.,  your  delegate  does  not  feel  qualified  to  judge 
of  that  department.  He  only  knows  there  were  two  hundred  and 
one  entries  of  various  articles  in  that  line ;  and  reasoning  from 
the  oft-heard  expression  from  fair  ladies*  lips, ''  Oh,  how  lovely !  ** 
he  takes  that  expression  as  prima  facie  evidence  that  in  this 
department  the  display  was  beautiful,  and  the  workmanship  ex- 
cellent. 

While  looking  over  a  description  of  Hadley  in  an  old  gazetteer, 
your  delegate  read  that  ''  large  quantities  of  broom-corn  are 
annually  raised,  and  the  manufacture  of  brooms  is  an  important 
branch  of  business.**  Having  that  sentence  fresh  in  his  mind,  he 
was  rather  surprised  that  he  saw  only  one  entry  of  brooms,  and 
that  by  Mr.  Edson  of  Hadlej',  which,  together  with  the  seed 
shown  by  him,  served  to  remind  visitors  of  that  which  was  once  an 
important  article  of  industry  in  that  vicinity ;  and  it  occurred  to 
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line  the  pocket  better  than  broom-corn.  And  so,  without  any 
advice  to  those  who  know  their  own  business  best,  he  asks  the 
farmers  to  remember  the  good  old  days  of  broom-corn,  and  the 
time  when  the  "river-gods"  made  their  annual  pilgrimage  to 
the  State-house,  with,  perhaps,  tobacco  in  their  pockets,  but  not  in 
their  fields. 

A  society  having  its  place  of  exhibit  in  the  immediate  precincts 
of  a  cit}'  or  town  gives  the  leading  merchants  of  the  place  a  great 
advantage  in  the  method  of  advertising,  and  adds  very  much  to 
the  show ;  but  your  delegate  very  much  questions  the  legitimacy 
or  propriety  of  making  such  places  attractive  in  such  manner.  A 
society  receiving  the  bounty  of  the  State  is  expected  by  the  State 
to  show  its  success  in  matters  appertaining  to  the  agricultural, 
industrial,  and  mechanical  results  of  the  contributors,  and  to 
make  its  halls  attractive  by  decoration.  Dr3'-goods  or  grocerj'- 
stores  certainly  do  not  add  to  the  resources  of  the  Commonwealth, 
especially  if  premiums  are  paid  therefor.  A  society  having  its 
place  of  exhibition  in  a  rural  district  suffers  very  much  in  display 
in  the  hall;  and  the  verdict,  *'not  much  of  a  show,"  is  attribut- 
able, sometimes  in  a  verv  great  measure,  to  the  absence  of  large 
carpets  and  party-colored  drj'-goods  .suspended  from  the  walls,  or 
huge  chests  of  tea  and  sugar-samples  on  its  shelves.  The  show 
at  Northampton  was  not  particularly  noticeable  for  this  feature, 
although  there  were  several  Northampton  merchants  who  were 
shrewd  enough  to  take  advantage  of  this  gratuitous  and  attractive 
method  of  advertising  their  goods  among  the  attendant  residents 
of  the  rural  districts ;  and  a  very  good  display  did  they  make. 

Not  having  the  pleasure  of  acquaintances  in  the  town,  a  lonely 
evening  was  spent  at  the  hotel,  varied  with  an  occasional  pedes- 
trian exercise  upon  the  sidewalk,  viewing  the  interior  of  shop- 
windows.  An  early  occupancy  of  his  room  was  sought  by  your 
delegate,  with  the  thought  that  the  exhibition  thus  far  had  been 
successful,  and  that  the  next  day  the  equine  exhibit  would  be  to 
him  a  source  of  pleasure ;  but  the  next  morning,  according  to  his 
usual  custom  at  such  times,  the  clerk  of  the  weather  announced 
rain ;  and,  after  a  brief  visit  to  the  grounds,  your  delegate  left, 
with  the  impression  that  the  Hampshire  Franklin  and  Hampden 
Society  was,  in  every  respect,  worthy  of  the  bounty  of  the  Com- 
monwealth. 

John  A.  Hawes. 
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HAMPSfflRE. 

Arriving  at  Amherst  at  three  o'clock,  p.m.,  on  Monday,  the 
17th  of  September,  the  day  preceding  the  fair,  I  improved  a  few 
hours  in  somewhat  the  way  in  which  my  immediate  predecessor  did 
ajler  the  fair,  viz.,  in  looking  around  on  the  Agricultural  College 
grounds,  without,  however,  his  good  fortune  in  having  as  escort 
one  of  the  professors  of  the  college.  My  call  on  President  Clark 
in  the  evening  was  not  only  a  source  of  enjoyment,  but  his  account 
of  his  work  in  Japan,  assisted  by  the  3'oung  men  whom  he  took 
out  with  him,  and  whom  this  college  had  trained,  suggested 
a  wealth  of  thought  as  to  what  the  Massachusetts  Agricultural 
College  had  laid  the  foundation  for  doing  in  behalf  of  the  wonder- 
ful people  of  that  country. 

By  going  to  my  assigned  post  thus  early,  I  secured  a  full  day's 
work  on  Tuesday,  the  only  day  on  which  the  stock  was  to  be 
exhibited.  Through  the  kindness  of  Mr.  Southwick,  superintend- 
ent of  the  college  farm,  I  was  set  down  at  the  grounds  at  nine 
o'clock  of  this  first  morning,  and  had  thus  an  opportunity  to  watch 
the  arranging  of  things  within  the  hall,  and  the  gathering  together 
of  the  animals  without.  The  much-needed  rain  of  the  early  morn- 
ing had  laid  the  dust,  and  the  day  was  cool  as  well  as  sunny. 
This  society  had  not  enjoyed  the  like  for  many  years.  The  change 
of  the  week  had  brought  them  the  much-desired  change  of  weather. 

The  show  inside  of  the  hall  was  pronounced  the  best  they  had 
ever  had.  Although  an  off-3'ear  in  apples,  the  specimens  were 
good,  and  were  plentiful  enough  to  occupy  nearly  all  the  space  ever 
allotted  for  this  kind  of  fruit.  Pears,  peaches,  quinces,  and  grapes 
were  in  abundance.  Roots,  bulbs,  grains,  beans,  and  pease  were 
without  stint.  One  exhibitor  had  a  specimen  of  wheat  like  the 
hundred  bushels  grown  this  year  on  four  acres  of  the  college  farm. 
Some  of  the  exhibitors  deserve  special  mention.  E.  J.  Judd  had 
twenty-five  specimens  of  pears.  Professor  Maynard  had  samples 
of  grapes  from  the  vineyard  on  the  college  farm  like  the  two  tons 
raised  this  year.  lie  had  other  fine  fruit.  Mr.  Comins,  our 
brother-member,  had  sixty-six  specimens  of  farm  and  garden  pi*o- 
ducts.  F.  B.  Paige  had  from  his  "melon  vineyard"  ninety-six 
varieties  of  fruit,  nuts,  berries,  &c.,  forty  varieties  of  which  were 
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town,  and  others,  bad  choice  selections  of  flowers.  There  were 
also  fine  specimens  of  plants  and  flowers  of  large  growth  from  the 
college  greenhouse. 

President  Clark  displayed  a  collection  of  Japanese  manufac- 
tures and  photographs,  curious  articles  of  costume,  papers  of  great 
firmness,  beautiful  hand-wrought  silks,  window-shades,  swords, 
&c.  Dr.  Noah  Cressy  had  his  cabinet'  of  curiosities,  consisting 
mainly  of  Indian  relics,  and  articles  discovered  in  or  voided  iVom 
the  stomachs  of  different  cattle,  horses,  and  calves.  The  latter 
lot  he  very  appropriately  labelled  "  A  Poon  Dinner."  There  was 
a  pair  of  lady's  rubbers,  about  No.  6,  found  in  the  animal's  stom- 
ach, which  may  have  been  all  that  was  now  to  be  seen  of  the  party 
who  said,  "How  shall  I  flee  from  that  terrible  cow?"  a  hair 
ball  over  three  inches  in  diameter,  made  up  in  the  stomach  of  a 
calf  five  weeks  old,  butchered  in  Amherst,  supposed  to  have  accu- 
mulated from  the  calf  itself  by  licking,  and  then  swallowing  the 
hair.  From  similar  receptacles  the  doctor  had  a  piece  of  bone 
five  inches  and  a  half  long,  nearl}'  two  inches  wide,  and  about 
half  an  inch  thick ;  also  a  well-chewed  copper  coin,  a  piece  of 
crockery,  and  other  materials.  Among  the  Indian  relics  were  a; 
fine  specimen  of  an  axe-head,  an  arrow-head,  a  tomahawk,  a 
chisel,  stone  pestles  and  mortars  for  pounding  and  pulverizing  the 
.  corn,  &c.,  and  a  stone  war-club,  claimed  to  be  the  largest  ever 
discovered. 

The  show  of  stock,  although  not  so  large  as  last  year,  owing  to 
the  absence  of  two  or  three  large  herds,  was  excellent  in  kind.  It 
was  remarked  that  the  proportion  of  oxen  to  that  of  cows  was  not 
as  large  as  formerly:  still  there  were  good  numbers,  including 
some  four  or  five  long  town  teams.  Shorthorns,  Ayrshires,  and 
Jerseys  were  most  numerous.  Of  the  first-named,  the  herd  of 
S.  A.  Bates  was  particularly  noticeable.  The  Ayrshires  and 
Shorthorns  from  the  agricultural  college  farm  were  an  ornament  to 
the  Commonwealth.  There  were  twenty-two  on  exhibition;  but 
they  were  not  entered  for  a  premium.  The  scarcity  of  Jerseys  at 
this  show  could  not  well  be  accounted  for,  as  it  was  known  that 
there  were  a  plenty  of  that  breed  in  the  vicinity.  The  swine  were 
Chester  Whites,  Suffolks  and  Chester  Whites  mixed,  and  Berk- 
shires.  The  pigs  were  very  handsome.  The  exhibition  of  sh^ep 
was  not  large:  Southdowns  prevailed.  There  was  a  good  show 
of  poultry.  Among  the  best  were  the  White  L^horns  and  Light 
Brahmas.     There  were  also  ducks  and  geese. 

The  great  feature  of  the  occasion  was  the  after-dinner  address 
of  President  Clark,  to  hear  which  the  multitudes  were  invited  in, 
well  filling  the  spacious  hall.     Of  this  address,  stirring  and  bril- 
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liant  as  every  one  knew  it  would  be,  the  la«t  part  was  devoted  to  a 
description  of  Japan  and  the  Japanese,  —  their  present  status, 
their  interest  in  and  eagerness  for  improvement,  their  high  consid- 
eration of  this  country,  and  the  promise  they  give  of  a  bright 
fatiue.  Professor  Hitchcock,  W.  L.  Warner,  and  another,  fol- 
lowed in  short  addresses.  Following  the  meeting  in  the  hall,  there 
was  some  trotting  on  the  track,  and  a  foot-race. 

The  second  was  the  horse-show  day.  It  is  said  to.  have  been  a 
good  show,  so  far  as  carriage-horses,  roadsters,  fine  stallions,  and 
some  other  classes  were  concerned ;  but  still  the  show  of  farm- 
horses  was  not  so  good.  Not  being  present  on  that  day,  I  gath- 
ered these  facts  from  a  reliable  source.  I  noticed  at  this  fair  the 
promptness  to  duty  of  both  officers  and  committees.  The  hall  had 
needed  repairs,  which  the  society  had  already  commenced  to 
make.  This  is  a  fine  farming  region ;  and  the  farming  interest 
seems  to  go  hand  in  hand  with  the  superior  opportunities  of  the 
location  for  mental  culture.  This  Twenty-third  Annual  Cattle 
Show  and  Fair  of  Hampshire  is  in  evidence  that  this  society  well 
merits  the  continued  bounty  of  the  State. 

H.  Vincent. 


HIGHLAND. 


According  to  appointment  I  attended  the  Twenty-third  Annual 
Exhil)ition  of  the  Highland  Agricultural  Society  at  Middlefield, 
Sept.  13  and  14.  There  were  a  hundred  and  eighty  head  of  cattle, 
consisting  of  Shorthorns,  .Jerse3S,  Dutch,  Devons,  and  Herefords, 
grade  Shorthorns  proyailing.  The  cattle  looked  well,  and  would 
be  a  credit  to  any  society.  The  dairy  stock  was  good,  a  few  extra. 
There  was  a  good  show  of  oxen ;  and  the  trial  of  them  on  a  very 
heavy  load  of  stones  on  a  drag  made  quite  an  excitement.  The 
oxen  exerted  every  nerve  to  start  the  load  at  all.  I  must  here  put 
in  m}'  protest  against  that  mode  of  trial,  and  recommend  that  the 
premium  be  for  the  best  pair  of  oxen,  taking  into  consideration 
their  nge,  training,  and  the  ease  of  handling  a  load  on  a  cart.  A 
pair  of  oxen  twelve  years  old,  it  was  said,  have  been  exhibited 
3'ear  after  year  at  different  shows,  and  taken  the  first  premium. 
Why  ?  Because  they  were  large,  coixiy  oxen,  used  to  heavy  work ; 
but  they  lost  it  this  year.  There  were  some  fine-looking  oxen,  not 
so  heavy  and  cumbersome,  that  I  had  no  doubt  would  be  better 
farm -workers. 

Both  coarse  and  fine  wool  sheep  were  exhibited  in  creditable 
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numbers.    The  namber  of  swine  was  not  large,  but  there  were 
some  very  fine  specimens. 

The  show  of  horses  was  good.  Among  them  were  some  very 
fine-looking  easy-stepping  animals ;  yet  the  track  was  so  uneven, 
and  extremely  dry  and  dusty,  that  it  was  impossible  to  judge  much 
of  their  speed  or  road  qualities. 

The  show  of  vegetables  was  very  good :  that  of  potatoes  was 
excellent.  One  squash,  weighing  a  hundred  and  forty-four  pounds, 
came  down  from  Washington,  and  stood  proudly  among  its  neigh- 
bors, showing  how  things  grow  up  there.  We  saw  manj*^  looking 
wishfully  at  the  plates  of  peaches  and  grapes  in  the  collection  of 
fruits.  The  splendid  boxes  of  yellow  butter,  home-made  cheese, 
and  maple-sugar,  were  very  nice.  The  ladies'  tlepartment  was  very 
fine.  The  society  held  a  meeting  in  the  town-hall  on  the  evening 
of  the  first  day,  at  which  Dr.  Lucas  of  Chester  gave  an  extended 
account  of  a  business-trip  to  some  of  the  Southern  States.  While 
it  was  interesting,  it  varied  somewhat  from  an  agricultural  speech. 
Good  music  by  the  Hinsdale  Band,  and  short  speeches  by  other 
speakers,  soon  finished  out  the  evening.  The  president  presided 
with  ease  and  grace.  The  dinners  were  provided  in  the  society's 
dining-hall  by  the  ladies  of  the  Baptist  Society,  at  a  cost  of  only 
fifty  cents  per  dinner,  which  was  abundant  and  well-cooked.  A 
former  member  of  the  State  Board  said,  while  eating  his  dinner 
and  looking  at  the  lady-waiters,  ^'  I  think  this  would  be  a  good 
place  for  a  young  man  to  come  for  a  wife." 

The  president,  G.  Fa}*,  £sq.,  and  ofiScers  and  members  of  the 
society,  all  worked  as  one  family  to  make  the  exhibition  worthy 
the  patronage  of  the  State ;  and  the  kind  attentions  extended  to 
the  delegate  will  be  remembered  with  gratitude. 

Elijah  Pbrbt. 


UNION. 


I  visited  this  comparativel,y  joung  and  vigorous  society  at  its 
Annual  Exhibition,  held  on  its  grounds  at  Blandford,  Sept.  19,  20, 
and  21. 

On  arriving  at  the  grounds,  I  was  met  by  F.  C.  Knox,  Esq., 
member  of  this  Board,  who  very  kindly  gave  such  information  in 
reference  to  the  different  departments  of  the  show  as  was  de- 
sired. 

This  society  owns  some  ten  acres  near  the  centre  of  the  town, 
very  pleasantly  situated,  and  commanding  one  of  the  finest  views 
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in  that  section  of  the  State.  It  has  a  commodious  hall,  barn, 
scales  for  weighing,  and  other  conveniences.  The  hall  has  been 
enlarged  the  past  season,  giving  the  society  good  facilities  for 
getting  up  dinnera ;  a  good  dining-hall,  with  a  good  exhibition- 
hall  above. 

There  was  a  large  and  fine  show  of  stock,  especially  of  working 
oxen  and  steers.     Some  fifty  yoke  of  as  fine-looking  cattle  were 
shown  as  one  often  sees  at  our  fairs ;  Lewis  C.  Nye  taking  the  lead . 
with  five  yoke  of  grade  Shorthorns  from  one  to  five  years  old,  and 
weighing,  in  the  aggregate,  14,455  pounds. 

There  was  no  exhibition  of  ploughing,  neither  was  there  any 
trial  of  working-oxen  on  the  cart.  I  was  sorry  to  see  those  noble 
oxen  tested  on  the  stone  drag,  with  the  enormous  load  of  Qve  tons. 
That,  in  my  opinion,  is  not  the  place  to  show  the  training  and 
good  working-qualities  of  our  oxen.  There  is  no  place  in  which 
the  farmer  uses  his  oxen  as  much  as  on  the  cart,  and  there  is  the 
place  to  exhibit  the  oxen  at  our  fairs.  If  oxen  will  handle  the 
cart  with  a  proper  load,  draw,  back,  and  set  it  where  3'ou  want  it, 
in  good  style,  you  may  be  sure  they  will  draw  all  the  load  you 
should  require  of  them  on  the  drag ;  and  I  hope  our  societies  will 
discard  the  stone  drag  at  our  fairs,  and  use  the  cart  to  show  the 
noble  qualities  of  the  working-oxen. 

Trained  steers  were  exhibited,  which  did  credit  to  themselves 
and  to  their  trainers.  Some  very  fine  beef  cattle  were  shown. 
The  dairy  stock  was  good.  Some  fine  animals  were  shown  in  this 
class.  H.  K.  Herrick,  president  of  the  society,  exhibited  Short- 
horns ;  G.  C.  Rowley  and  F.  C.  Knox,  herds  of  Jerseys ;  E.  W, 
Boise,  secretary  of  the  society,  exhibited  Ayi^shires.  One  of  his 
cows  had  not  been  dry  since  1870,  and  had  made  over  four  hun- 
dred pounds  of  butter  in  one  3'ear,  besides  the  milk  used  in  the 
family.     Others  had  good  animals  on  exhibition. 

There  were  a  few  fine  bulls  of  the  different  breeds.  The  show 
of  sheep  and  swine  was  not  large ;  but  there  were  some  good  speci- 
mens of  each. 

The  different  varieties  and  breeds  of  poultiy  were  shown  in  good 
numbers. 

The  exhibition  in  the  hall  was  excellent.  The  collection  of  gar- 
flpn  veoretables.  ffraiu.  fruit.  &c.,  was  verv  fine.     The  ladies'  con- 
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an  excellent  dinner  got  np  by  the  society.  The  second  day  of 
this  fair  was  devoted  to  the  exhibition  of  horses,  of  which  there 
was  a  very  good  show,  consisting  of  stallions,  brood-mares  with 
their  foals,  one,  two,  and  three  year  old  colts,  and  gentlemen's 
driving-horses,  with  the  inevitable  horse-trot  in  the  afternoon. 

The  third  and  last  day  was  principally  devoted  to  trotting,  and 
an  address  by  Rev.  Washington  Gladden,  which  closed  the  exer- 
cises of  this  fair. 

This  society  is  comparatively  out  of  debt,  seems  to  be  doing  a 
ver}'  good  work,  is  well  officered,  with  a  good  degree  of  interest  in 
the  welfare  of  the  society. 

Nathaniel  Uphah. 


HAMPDEN    EAST. 

The  Quarter  Centennial  Exhibition  of  this  society  took  place 
on  the  society's  grounds,  at  Palmer,  on  Tuesday  and  Wednesday, 
Sept.  18  and  19,  and  was  generally  said  to  be  one  of  the  best 
exhibitions  held  for  many  years,  especially  for  cattle,  of  which 
grade  Durhams  predominated.  A  new  variety  of  field-corn, 
called  "Compton's  Earlj^,"  grown  by  Mr.  J.  K.  Knox,  was 
shown.  Much  is  claimed  for  this  corn,  both  for  early  maturity 
and  great  yield  ;  one  hundred  and  eighty-one  bushels  to  the  acre 
having  been  ripened  in  seventy-six  days  after  planting.  The  seed 
can  be  obtained,  it  is  said,  of  Mr.  James  J.  H.  Gregory  of  Mar- 
blehead. 

Mr.  A.  R.  Maxwell  of  Monson  exhibited  a  hundred  and  forty 
varieties  of  vegetables  ;  and  the  State  Primary  School  was  a  large 
contributor  of  vegetables,  flowers,  cattle,  sheep,  swine  —  and  boys 
and  girls. 

Notwithstanding  the  comparative  prosperity  of  this  society,  we 
could  not  help  feeling,  that,  as  a  rule,  we  have  too  many  small  local 
societies,  and  that  here,  as  elsewhere,  union  is  strength.  To  us 
the  advantages  of  one  strong  central  society  more  than  balance 
the  disadvantages  of  longer  distances  from  the  place  of  exhibi- 
tion,—  the  chief  argument  for  local  associations.  We  can  but 
think  that  three  societies  in  Berkshire,  eight  in  the  river  counties, 
six  in  Worcester,  three  in  Plymouth,  and  two  in  Bristol,  are  more 
than  the  best  interests  of  agriculture  require.  We  ma}*  not  be  en- 
tirely orthodox  in  this  respect ;  but  the  present  financial  condition 
of  some  of  our  numerous  societies  furnishes  a  striking  contrast  to 
the  one  society  of  the  whole  Countj-  of  Essex,  which  has  to-day  a 
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fbnd  of  over  twenty-five  thousand  dollars  at  profitable  interest, 
and,  as  your  delegate  last  year  reported,  is  second  to  none  in  the 
Commonwealth  as  a  model  agricultural  society. 

Edmukd  H.  Bennett. 


FRANKLIN. 


I  was  assigned  as  delegate  to  the  Franklin  Society,  whose  exhi- 
bition was  held  at  Greenfield,  Sept.  28,  29,  and  30,  1877. 

Arriving  at  Greenfield  on  the  first  day  of  the  fair,  I  was  kindly 
met  at  the  station  by  the  delegate  to  this  Board,  who  at  once  took 
me  to  the  grounds,  and,  by  his  courteous  attentions,  did  much  to 
render  my  visit  pleasant  and  agreeable. 

My  first  impressions  were  somewhat  modified  by  dusty  which 
was  so  omnipresent,  that  I  hardly  needed  to  be  told  that  an  exces- 
sive drought  had  prevailed  for  weeks,  parching  fields,  drying  up 
streams,  and  so  aflfecting  the  quality  of  stock,  that  several  of  the 
best  herds  were  not  on  exhibition.  A  Franklin-county  farmer  is 
so  sensitive  to  the  reputation  of  his  stock,  that,  if  he  cannot 
exhibit  it  in  its  best  condition,  he  will  not  show  it  at  all.  Hence 
the  present  exhibition  in  this  department,  although  good,  was  not 
equal  to  that  of  some  previous  jears.  But  a  pair  of  Shorthorn 
oxen  was  shown,  weighing  4,515  pounds,  and  three  pairs  b\'  one 
contributor,  weighing  respectively  4,095,  4,010,  and  3,790  pounds. 
From  one  herd  of  ten  cows  (Jersey)  2,198  pounds  of  butter  had 
been  sold  in  three  months  and  a  half,  and  some  of  the  cows  were 
dry  a  part  of  the  time.  One  cow  four  years  old  claimed  to  have 
furnished  her  owner  with  twenty  pounds  of  butter  in  one  week. 
Seven  calves  had  just  been  sold  from  a  herd  for  prices  ranging 
from  fifty  to  seventy-five  dollars  each.  The  same  owner  had  sold 
a  heifer  for  four  hundred  dollars.  • 

Jerseys,  Shorthorns,  Devons,  and  Ayrshires  were  well  repre- 
sented ;  and  one  herd  was  said  to  contain  as  many  kinds  as 
*'Noah  took  with  him  into  the  ark."  Whole  number  exhibited 
three  hundred  and  fiftj^-one. 

The  exhibition  of  swine  was  the  best  ever  made  by  the  society. 


Digitized  by 


Google 


.FRANKLIN  SOCIETY,  xxxiii 

question  the  taste  of  selectiDg  names  that  have  come  down  from 
the  past  immortalized  by  distinguishing  qualities  of  character,  and 
associating  them  with  even  so  useful  a  brute  as  a  hog. 

The  department  of  sheep  was  creditable,  there  being  two  hun- 
dred and  eighty-one  specimens  on  exhibition.  One  Cotswold 
buck,  weighing  two  hundred  and  seventy-five  pounds,  was  shown 
with  his  progeny,  each  of  which  furnished  over  twenty-five  pounds 
of  wool  the  past  year,  and  whose  lambs  averaged  one  hundred 
pounds.  The  "  Moody  and  Sankey  **  sheep,  imported  by  the  great 
evangelist,  attracted  much  attention. 

There  were  one  hundred  entries  of  poultry,  representing  the 
most  desirable  kinds. 

The  second  day  opened  with  a  drizzling  rain,  at  times  culminat- 
ing in  hard  showers,  which,  although  very  acceptable  in  laying 
dust,  is  one  of  the  most  unfortunate  accompaniments  of  a  cattle 
show,  and  interfered  very  much  with  the  day's  success.  Neverthe- 
less, there  was  a  remarkably  good  show  of  horses ;  there  being 
nearly  one  hundred  of  the  various  kinds  for  personal  and  family 
use  exhibited,  and  some  fifty  colts. 

The  displaj^  in  the  hall  was  of  a  high  order,  both  in  its  arrange- 
ment, and  in  the  variety,  qualit}^  and  aggregate  of  the  several 
departments.  The  arrangement  has  for  many  years  been  under 
the  direction  of  one  man,  whose  good  taste  and  skill  were  appar- 
ent in  so  grouping  together  articles  of  utility  and  beauty  as  to 
produce  the  most  pleasing  eflfect  on  the  observer,  and  in  so  classi- 
fying thjB  fruits,  vegetables,  fanc}^  articles,  &c.,  as  to  diminish  the 
labor  of  the  several  committees. 

There  were  four  hundred  and  fifty  entries  of  fruits,  seventy  of 
vegetables,  two  hundred  and  seventy-one  of  fancy  articles,  eight}'- 
three  of  domestic  manufactures,  fifty-three  of  bread,  fifteen  of 
butter,  sixty-five  of  fine  arts,  and  sixt3'-four  of  fiowers. 

The  last  day  —  being  a  benefit  day,  so  called,  and  specially  set 
apart  for  the  "sports  of  the  turf" — opened  clear  and  pleasant; 
and,  with  a  large  crowd  of  people,  saved  the  society  from  loss,  and 
rendered  the  fair  in  a  degree,  financially  —  as  it  certainly  was  in 
all  other  respects  —  a  success. 

The  receipts  of  the  year  from  all  sources  have  been,  as  per 
Secretary's  Report,  $3,590.92 ;  the  expenditures  for  same  time, 
including  interest  on  society's  debt  of  $2,000,  $3,571.73  ;  leaving 
a  balance  to  the  credit  of  the  society  of  $19.19, 

George  M.  Baker. 
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BERKSHIBE. 


The  Sixty-eighth  Exhibition  of  this  society  was  favored  by  three 
fair  days ;  and  the  attendance  upon  each  day  was  very  large. 

The  show  of  neat-stock  was  fine,  particularly  of  pure-breds. 
Among  the  large  entries  of  herds  that  have  a  fame  beyond  tlie 
limits  of  the  society  were  the  A3Tshlres  of  Theron  L.  Foot,  presi- 
dent of  the  society ;  the  '*  Maplehurst  "  herd  of  Jerseys  of  Thomas 
Allen ;  the  Dutch  of  Isaac  Anger  (representing  the  society  of 
Shakers)  ;  and  the  Devons  of  Simon  H.  White. 

The  grade  dairy  stock  embraced  many  superior  animals ;  bat  a 
considerable  number  seemed  to  us  to  owe  their  merits  to  chance, 
rather  than  to  careful  breeding  and  a  long-continued  selection  of 
the  *'  fittest." 

The  fat  cattle,  working-oxen,  and  young  cattle  were  good,  and 
had  been  well  kept ;  and  most  of  them  appeared  to  have  been  well 
bred. 

The  show  of  sheep  was  extensive  (including  most  of  the  popu- 
lar breeds)  and  of  marked  excellence. 

There  was  a  large  number  of  good  horses  on  the  grounds.  The 
appearance  of  most  of  those  on  exhibition,  whether  for  speed  or 
in  other  classes,  indicated  considerate  owners.  It  was  noticeable 
that  so  many  were  of  good  size.  Speed,  which  paradoxically 
leaves  so  little  behind  for  owner  or  any  one  else,  has  not  stam- 
peded the  strong  and  serviceable  horse  fVom  this  society. 

Of  swine  there  was  a  good  exhibit.  A  new  and  well-modelled 
poultry-shed,  costing  some  three  hundred  dollars,  was  well  filled. 
Fifteen  horse-teams  and  one  ox-team  competed  at  the  ploughing- 
match. 

A  verj-  great  interest  is  manifested  by  this  society  in  the  cultiva- 
tion of  grain.  The  entries  as  "  summer  "  and  **  fall "  crops  nnm- 
bered  nearly  three  hundred,  of  which  a  hundred  and  eighteen  were 
for  corn.     Awards  paid,  a  hundred  and  ninety-one  dollars. 

The  show  of  vegetables  was  remarkable,  both  in  quality  and 
quantity;  the  hundred  and  five  entries  affording  but  a  partial 
idea  of  the  extent  of  the  exhibition.  One  contributor,  Mr.  Delrill 
Smith  of  Lee,  showed  two  hundred  and  ten  varieties,  and  all 
grown  on  one  acre  of  land.  The  butter  and  cheese  were  good.  On 
account  of  the  unfavorable  season,  the  show  of  fHiit  was  not  as 
large  as  usual ;  but  there  were  many  fine  specimens  of  apples, 
pears,  peaches,  and  grapes. 

In  no  department  of  the  exhibition  was  a  genuine  interest  more 
apparent  than  in  that  of  the  ladles.    The  space  in  the  hall  allotted 
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to  them  was  completely  filled,  and  the  display  was  very  fine  and 
attractive.  The  eloquent  and  fascinating  address  of  Rev.  O.  P. 
Gifford  will  well  repay  a  carefbl  perusal. 

From  what  I  saw,  and  from  conversation  with  farmers,  I  was 
fully  satisfied  that  this  society  is  working  very  successfully  to  pro- 
mote the  object  for  which  it  was  organized.  This  conviction  was 
strengthened  by  what  I  did  not  see.  There  was  no  useless  display, 
no  effort  of  questionable  expediency  to  simply  make  an  impres- 
sion, no  exhibit  that  seemed  to  have  been  prepared  for  the  occa- 
sion, nor  a  society  dinner,  that  sometimes  interferes  so  much  with 
the  legitimate  purposes  of  an  agricultural  fair. 

Your  delegate  is  under  many  obligations  to  the  officers  of  the 
society,  and  to  Mr.  Merrill  of  this  Board. 

A.  H.  Holland. 


HOUSATONIC. 


I  attended  the  Housalonic  Cattle  Show  held  at  Great  Barrington 
Sept.  26,  27,  and  28.  I  started  so  as  to  reach  Great  Barrington 
the  evening  of  the  25th,  believing  it  to  be  the  duty  of  delegates 
to  attend  promptly  to  the  duties  assigned  them,  and  equally  the 
duty  of  societies  to  notify  the  delegates  of  their  programme,  and 
the  chances  of  reaching  their  destined  places  in  time  to  see  all. 

Early  in  the  morning  of  the  first  day  I  found  my  way  to  the 
grounds,  about  three-fourths  of  a  mile  fVom  the  village,  on  a  pleas- 
ant street,  and  watched  the  coming-in  of  the  stock  and  people. 
There  were  nearly  two  hundred  head  of  cattle  soon  on  the  grounds  ; 
and  the  people  numbered  from  six  to  eight  thousand  during  the 
show.  Many  of  these  people  came  from  their  farms  in  the  moun- 
tains and  valleys,  in  wagons,  with  two  horses  and  whole  families, 
which  to  me  was  a  pleasant  sight. 

The  society's  grounds  consist  of  thirty-five  acres  of  excellent 
land,  extending  from  the  main  street  to  the  river.  Adjoining  the 
river  is  a  large  field,  where  cattle  that  come  in  the  day  before,  and 
man}'  that  come  early  in  the  morning,  are  turned  to  feed.  At  the 
southerly  end  of  this  are  the  cattle-pens ;  west  of  this  is  the  half- 
mile  track,  with  its  judges'  stand ;  still  on  towards  the  street  is  the 
large  two-story  hall,  with  a  basement  nearly  above  ground  ;  south 
of  this,  at  the  side  of  the  lot,  are  the  pens  for  sheep  and  swine, 
also  the  poultry  building,  I  think  some  eighty  feet  long  and  twelve 
feet  wide,  with  rows  of  stationary  coops  through  the  centre  all 
alike.    The  sides  of  the  building  take  out,  allowing  good  light  and 
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air.  At  the  north-west  portion  of  the  grounds  are  a  number  of 
cooking  and  eating  houses,  rented  to  such  persons  as  will  furnish 
a  respectable  meal  at  a  reasonable  price. 

The  society  owns  these  grounds,  buildings,  fixtures,  and  track, 
free  fVom  debt,  with  some  six  hundred  dollars  in  the  treasury.  It 
was  apparent  that  the  success  of  this  society  is  mainly  due  to  the 
united  and  persevering  energy  of  its  officers  and  members,  who 
are  determined  to  leave  nothing  undone  for  comfort  and  success. 
The  members  do  not  choose  their  officers,  then  leave  them  to  do 
the  work.     It  is  united  action. 

The  show  of  cattle  was  veiy  good :  among  them  were  some  verj' 
fine  steers  and  young  oxen ;  but  of  their  training  I  could  judge 
but  little.  I  would  suggest  that  it  would  be  well  for  the  society 
to  offer  a  premium  for  the  best  trained  steere,  also  for  the  best 
team  steer.  The  older  oxen  here,  as  in  Middlefield,  were  hitched  to 
a  heavily  loaded  stone  drag,  which  did  not  show  the  qualities  of  the 
oxen.  The  same  twelve-year-old  oxen  that  were  at  Middlefield 
put  in  an  appearance,  and  the  same  driver ;  who,  to  sa}'  the  least, 
would  not  be  a  credit  to  a  society  on  account  of  his  noise  and 
whipping. 

The  show  of  all  kinds  of  horses  was  good,  and  I  was  pleased  to 
ree  a  good  number  of  walking-horses.  Good  and  fast  walking  should 
be  encouraged.  All  the  exercises  on  the  track  were  well  managed. 
Sheriff  Root  was  chief  marshal,  and  in  his  gentlemanly,  good- 
natured  way,  kept  excellent  order.  The  grand  tournament  (catch- 
ing the  rings  on  horseback)  attracted  a  large  crowd  ;  and  while  it 
might  be  termed  a  side  show  (and  in  fact  I  think  the  purse  was  made 
up  outside  of  the  society) ,  yet  it  was  a  pleasing  pastime.  The 
show  of  sheep,  swine,  and  poultry,  was  good.  There  were  nineteen 
entries  of  agricultural  implements:  among  them  the  New- York 
Plough  Company  made  a  good  display.  At  the  ploughing-match 
ten  teams  entered ;  and  all  the  work  was  good,  considering  how 
extremel}'  dry  the  ground  was. 

Under  the  head  of  seeds  there  were  a  hundred  and  eight  entries, 
including  the  various  kinds  of  grain.  The  vegetable  show  was 
quite  good.    There  were  thirty-three  entries  of  splendid   butter. 
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exhibition :  I  thought  as  much.  There  were  some  three  hundred 
and  twenty  entries,  mostly  of  ladies'  work.  The  exhibit  of  flowers 
was  large  and  beautiful,  yet  there  was  a  lack  of  room  to  show 
to  advantage.  With  the  energ}-  manifested  by  the  members  of  this 
society,  that  want  will  not  long  be  felt.  One  interesting  feature 
of  this  exhibition  was  the  portraits  and  large  photographs  of  the 
former  and  present  officers  of  the  society  hung  around  the  upper 
hall. 

My  duties  were  made  doubly  easy  by  the  attentions  of  the 
president,  A.  L.  Hubbell,  Esq.,  and  other  officers  and  mehibers  of 
the  society.  Sheriff  Root,  and  Messrs.  Fenn  and  Merrill  of  this 
Board,  were  untiring  in  their  attentions,  for  which  I  tender  my 
sincere  thanks. 

Elijah  Perbt. 


HOOSAC  VALLEY. 

I  attended  the  Eighteenth  Annual  Cattle  Show  and  Fair  of  the 
Hoosac-valley  Agricultural  Society,  held  at  North  Adams,  Sept. 
18,  19,  and  20,  arriving  at  the  grounds  of  the  society  about  noon  on 
the  first  day  of  the  exhibition.  One  of  the  first  to  meet  me  was  the 
secretary,  who  extended  a  cordial  welcome.  President  Archer  and 
Secretary  Bliss  were  extremely  busy  in  arranging  the  details  of  the 
exhibition.  I  saw  at  once  this  was  a  live  society.  The  officers  and 
citizens,  including  a  large  numbers  of  ladies,  were  activety  engaged 
in  arranging  the  articles  for  exhibition,  to  display  them  to  the  sat- 
isfaction of  the  exhibitors,  in  a  manner  pleasing  to  spectators. 
In  charge  of  High  Sheriflf  Root  and  Gen.  Foster  of  Cheshire,  I 
had  an  excellent  opportunity  of  witnessing  the  entire  exhibition, 
which,  I  am  pleased  to  say,  more  than  met  my  expectations ; 
and  I  assure  the  Board  that  the  six  hundred  dollars  which  this 
society  receives  from  the  State  is  not  unworthily  bestowed. 

The  following  list  of  entries  indicates  the  number  of  animals 
and  articles  on  exhibition,  which  were  all  of  good  quality,  and  some 
of  them  very  superior :  Of  farms,  summer  crops,  &c.,  121  entries  ; 
of  fall  crops,  157;  of  hall  entries,  679  ;  of  domestic  animals,  266, 
making  a  total  of  1,223  entries;  and  the  amount  of  premiums 
distributed  over  nineteen  towns  was  $1,226. 

The  domestic  animals  were  not  as  numerous  as  I  had  hoped  to 
see.  In  some  departments  they  were  quite  deficient,  especially  iu 
fat  cattle,  working-oxen,  and  thoroughbred  stock.  The  show  of 
poultry  was  quite  large,  all  of  which  was  of  more  than  average 
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excellence.  I  am  indebted  to  the  efficient  secretary  of  the  society, 
H.  Clay  Bliss,  Esq.,  for  the  following  historical  facts. 

The  society,  with  all  its  prosperity,  has  met  with  some  reverses. 
It  received  its  charter  in  1860,  and  purchased  its  grounds,  which 
contain  about  fifteen  acres,  in  1862,  at  a  cost  of  twenty-nine  hundred 
dollars.  A  good  half-mile  track  was  built,  and  suitable  buildings 
erected  for  use.  The  society-  has  suffered  from  freshets  at  three 
different  times.  The  Iloosac  River,  that  runs  parallel  with  the 
grounds  the  whole  length,  is  a  verj'  rapid  stream ;  and,  when  heavy 
storms  and  spring  thaws  come,  the  water  from  the  mountains 
empties  into  the  river,  causing  it  to  swell  very  rapidly,  many  times 
causing  great  damage.  At  the  second  wash-out  they  were  obliged 
to  change  the  location  of  the  track  and  buildings  at  a  cost  of  aboat 
fifteen  hundred  dollars. 

About  six  years  ago  the  grounds  were  again  badly  damaged  by 
still  another  A*eshet ;  and  they  were  compelled  to  build  a  dike  on 
the  bank  of  the  river,  nearly  the  whole  length  of  the  grounds,  the 
expense  of  which  was  about  twenty-two  hundred  dollars. 

At  the  present  time  there  is  erected  a  fine  exhibition-building,  in 
the  form  of  a  cross,  a  hundred  and  forty  feet  long  by  thirty  feet 
wide,  with  ells  on  sides,  thirty  feet  from  front-end,  thirty  feet  square, 
and  all  in  one  room.  In  the  centre  of  the  building  there  is  erected 
a  platform,  enclosed  with  a  neat  railing,  which  is  used  for  a  speak- 
ers' stand  and  officers'  headquarters,  forming  one  of  the  best  ex- 
hibition-rooms of  its  kind  I  have  ever  seen.  Adjoining  this  is  a 
dining-hall  twent}-  by  sixty  feet.  The  stable  for  the  accommoda- 
tion of  horses  contains  fourteen  stalls,  with  a  loft  for  hay,  grain, 
and  straw.  The  total  valuation  at  the  present  time  is  $12,500; 
indebtedness,  $5,800.  The  society  numbers  about  five  hundred 
life-members. 

The  farming-interest  has  undergone  a  decided  improvement  since 
this  society  was  organized.  The  farms  are  kept  up  in  better  con- 
dition, and  made  more  productive.  The  stock,  if  not  increased 
in  numbers,  is  decidedly  of  an  improved  quality.  Poultry,  here  as 
well  as  elsewhere,  shows  a  marked  improvement.  This  society 
necessaril}'  is  conducted  upon  about  the  same  plan  as  most  other 
societies  at  the  present  time.  The  old  plan,  of  simply  exhibiting 
the  products  of  the  farm  and  the  handiwork  of  the  farmers,  would 
very  soon  fail  of  support,  unless  other  interests  were  brought  in  to 
make  the  exhibition  more  attractive.  In  order  to  have  a  good 
cattle  show,  it  is  absolutely  necessary  that  there  should  be  a  l^rge 
gathering  of  people.  To  keep  up  interest,  nearly  all  societies  are 
obliged  to  resort  to  what  are  called  horse-trots,  balloons,  base-ball 
playing,  band  tournaments,  or  something  of  the  kind,  to  draw  the 
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people,  and  get  money  enough  to  pay  the  liberal  premiums  which 
are  offered  and  paid  the  farmers  for  their  exhibits.  The  ingenuity 
of  officers  of  many  societies  is  taxed  very  hard  to  keep  up  interest 
enough  to  obtain  Ainds  sufficient  to  keep  on  prospering. 

The  farmers,  as  a  class,  think  too  much  of  the  premiums,  and 
overlook  the  great  object  for  which  agricultural  societies  are  organ- 
ized, viz.,  the  gain  of  knowledge  from  the  experience  of  their 
neighbors,  how  to  get  the  best  results  for  their  labors  and  invest- 
ments. 

Every  exhibitor  should  state  to  the  committee  appointed  to 
award  premiums  the  way  and  manner  in  which  he  conducts  his 
farm,  how  he  goes  to  work  to  raise  his  animals  and  farm-pro- 
ducts, what  kind  of  land  he  has,  and  the  kinds  of  manures  used. 
Such  information  as  this,  communicated  to  the  several  committees 
either  verbally  or  in  writing,  which  would  be  far  better,  the  com- 
mittee could  incorporate  in  their  report ;  and  it  would  then  find  its 
way  into  the  printed  transactions,  and  whoever  would  take  the 
pains  to  read  it  might  be  benefited.  They  would  be  very 
likely  to  follow  some  of  the  suggestions,  and  in  many  cases  to 
their  advantage.  There  is  no  good  reason  why  the  farmer  should 
not  make  every  effort  to  bring  the  products  of  his  labors  to  perfec- 
tion, as  well  as  the  manufacturer ;  but  quite  too  many  are  satisfied 
with  a  common  or  perhaps  an  inferior  production. 

I  must  here  make  mention  of  the  address,  on  the  second  day  of 
the  fair,  by  Prof.  S.  T.  Frost  of  Amenia,  N.Y.,  subject,  "The 
Waters  of  the  Earth  and  Air."  It  was  an  able  and  scholarly 
effort,  and,  though  rather  of  a  scientific  nature,  contained  a  fund 
of  information  interesting  to  all  his  hearers,  and  valuable  to  farm- 
ers. 

In  closing,  allow  me  to  express  my  thanks  to  the  officers  of  the 
society  for  the  kind  attention  and  hospitality  shown  during  my 
visit. 

E.  T.  Lewis. 


BRISTOL. 


As  a  substitute  for  the  regular  delegate,  I  attended  the  Bristol- 
county  Fair,  held  at  the  city  of  Taunton  on  the  26th  of  Septem- 
ber, 1877. 

The  immense  concourse  of  people  attending  the  fair  had  fhll 
scope  for  gratification  and  amusements,  as,  in  the  varied  depart- 
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ments,  no  one  could  fail  of  being  interested  in  some  of  them. 
Every  exertion  was  made  on  the  part  of  the  officers  to  make  the 
fair  a  success. 

In  a  former  report,  as  delegate  to  this  society  in  1873, 1  de- 
scribed the  beautlAil  and  extensive  grounds  and  buildings :  all  are 
now  apparently  in  as  good  order  and  condition  as  ever. 

The  arrangements  seemed  to  be  all  good,  except  for  the  cattle, 
where  system  appeared  to  be  overlooked  or  disregarded.  They  ap- 
peared to  be  inconveniently  mixed.  Animals,  and  especially  those 
of  pure  breeds,  thus  displayed,  are  very  confusing,  both  to  the 
Judges  and  spectators ;  and  it  would  seem  that  the  duties  of  the 
committees  were  thereby  rendered  unnecessarily  more  arduous. 

There  was  a  large  and  fine  display  of  horses,  cattle,  sheep, 
Bwine,  and  poultry,  and  large  contributions  of  fhiits,  vegetables, 
and  flowers,  and  of  all  local  industries,  too  extensive  to  enable  me 
to  particularize.  Many  of  the  contributions  were  of  rare  excel- 
lence, a  sure  indication  of  good  agriculture. 

The  fair  of  this  society  is  one  of  the  largest,  and  the  best  man- 
aged and  best  patronized,  of  any  in  the  State ;  and  it  is  stimulat- 
ing good  farming  throughout  the  county. 

0.  B.  Hadwen. 


PLYMOUTH. 


The  Fifty-eighth  Annual  Exhibition  of  the  Plymouth-county 
Agricultural  Society  was  holden  at  Bridgewater  on  the  nineteenth, 
twentieth,  and  twenty-first  days  of  September,  three  most  beautifbl 
days.  Your  delegate  arrived  on  the  society's  ground  the  morning 
of  the  first  day.  Every  facility  was  given  him  to  examine  the  exhi- 
bition in  all  its  departments.  The  ploughing-match  took  place  on 
the  first  day :  nine  horse  and  six  ox  teams  contested  for  the  prizes. 
A  good  degree  of  skill  was  manifested  in  the  match.  The  work  was 
well  done,  and  in  a  reasonable  time :  the  ploughs  used  were  the  mo9t 
approved  patterns.  A  swivel  or  side-hill  plough  did  good  woric ; 
and  a  sulky  plough,  from  its  novelty,  attracted  the  admiration  of 
the  crowd.  The  application  of  the  harrow  as  a  test  of  the  skill  of 
the  ploughman  and  of  the  plough,  in  leaving  the  fhrrows  in  a  state 
to  be  easily  fitted  for  the  crop,  was  a  new  feature  in  the  exhibi- 
tion, and  was  admired  by  your  delegate.  The  trial  of  draught  ani- 
mals was  next  in  order.  Thirteen  yoke-oxen  and  ten  horse-teams 
contested  for  the  prizes.    All  showed  remarkable  muscular  power 
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and  careful  training,  handling  their  loads  with  apparent  ease.  An 
exhibition  of  fast  walking  oxen  on  the  track,  nine  pairs,  elicited 
no  little  interest  in  the  spectators ;  also  a  pair  of  trained  steers, 
admired  by  all.  The  display  of  pare  blood  stock  in  the  pens  and 
sheds  was  unusually  large.  Jerseys  were  most  numerous  ;  but  the 
Ayrshires,  Guernseys,  and  Shorthorns  were  well  represented.  More 
than  a  hundred  animals  in  this  class  .were  presented  for  premiums, 
and  but  few  natives  or  grades  were  offered.  The  herds  of  I.  F. 
Leach,  and  of  the  Messrs.  Hay  ward,  with  the  beautiful  Guernseys 
of  Albert  Howard  of  West  Bridgewater,  were  greatly  admired,  to- 
gether with  many  beautiful  single  animals.  The  display  of  bulls 
of  different  breeds  can  hardlj'  be  excelled.  The  show  of  milch 
cows  and  heifers  was  good.  A  few  pairs  of  working  oxen  and 
steers  wejre  exhibited,  and  only  eight  entries  of  fat  oxen  and  a 
small  number  of  fat  cows,  none  of  which  were  of  superior  size  or 
quality.    As  a  whole,  the  display  of  cattle  was  good. 

The  sheep  consisted  of  some  fine  specimens  of  Southdowns, 
Cotswolds,  and  other  grades,  eight  entries  in  all.  There  were 
thirty  entries  of  swine.  The  Chester  Whites,  Essex,  Suffolk,  and 
Berkshires  predominated.  Two  pigs  were  shown,  weighing  seven 
hundred-weight  each.  The  show  of  poultry  was  large,  with  about 
two  hundred  and  fifty  coops,  embracing  all  the  most  useful  and 
fancy  breeds,  also  fancy  pigeons,  ducks,  and  geese  in  great  variety, 
turkeys,  &c.,  many  of  which  were  superior. 

The  first  exhibition  of  gentlemen's  driving-horses  on  the  track 
was  that  of  five  pairs,  evidently  driven  by  their  owners ;  and  all 
were  superior  in  style  and  action.  Of  family  horses  only  five 
were  shown,  all  worthy  of  a  premium.  A  stallion  owned  by  Leon- 
ard Richmond  of  Lakeville  was  superior  in  style  and  action,  and 
particularly  worthy  of  note.  The  display  of  brood  mares  and 
colts  was  large ;  and  more  than  forty  were  exhibited  on  the  track  at 
once.  Many  of  them  were  fh)m  the  best  blood  in  the  country, 
showing  increased  interest  in  the  rearing  and  development  of  this 
most  noble  and  usefbl  animal. 

As  a  whole,  the  exhibition  of  horses,  cattle,  sheep,  swine,  <&c., 
was  highly  honorable  to  the  competitors,  and  to  the  society  and 
county  they  represented  so  well. 

The  horse-trots  were  had  at  intervals  from  day  to  day,  and  were 
more  remarkable  for  the  number  of  spectators  than  the  speed  of 
the  animals.    All  the  races  were  well  contested. 

In  the  hall  of  manufactures  there  was  but  a  small  display  of 
agricultural  inventions  and  implements,  but  few  were  superior ;  and 
there  were  only  seven  entries  for  premiums.  The  cereals  made 
but  a  small  display ;  but  of  farm  and  garden  vegetables  there  were 
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eightj'-six  entries  of  the  usaal  varieties  raised,  many  of  which 
were  superior  specimens. 

The  show  of  fruits  was  not  large.  There  were  sixty  entries  of 
apples,  forty-eight  of  pears  on  a  hundred  plates.  A  few  plates  of 
beautifhl  peaches,  twent^^-one  of  grapes,  and  a  few  boxes  of  cran- 
berries, were  all  of  good  specimens.  Of  dairy  products,  the  cheese 
display  was  small ;  and  only  seven  samples  received  any  particular 
attention  and  award.  There  were  seven  tubs  of  most  beautiful 
*'  gilt-edged  "  butter,  vety  tempting  to  the  eye.  There  were  many 
fine  specimens  of  bread,  honey,  preserves,  canned  fruits,  and  jel- 
lies, —  sixty-eight  entries  in  all.  Cut  flowers  and  pot  plants  were 
numerous,  all  beautifhlly  arranged  in  forty-eight  entries.  There 
were  a  hundred  and  seventeen  entries  of  domestic  manufactures, 
and  a  hundred  and  seventy  fancy  articles  for  exhibition,  most  of 
which  received  a  premium.  Every  conceivable  article  which  could 
in  any  way  contribute  to  the  comfort  of  the  old  or  young  could 
there  be  found,  and  on  no  similar  occasion  has  your  delegate  seen 
so  great  a  variety  of  useful  articles  exhibited. 

The  art  gallery  was  graced  by  the  productions  of  the  best  native 
and  foreign  talent  in  paintings,  drawings,  crayons,  pastels^  photo- 
graphs, all  arranged  with  taste  and  skill  (a  hundred  and  eighty-six 
in  all) ,  many  of  which  were  of  great  merit.  The  high  schools  of 
many  towns  were  represented  in  a  display  of  ornamental  map  and 
geometrical  drawings,  which  attracted  universal  admiration.  The 
society's  dinner  was  served  in  the  hall,  where  about  five  hundred 
assembled,  and  partook  of  the  sumptuous  repast.  It  was  of  the 
most  social  character:  all  appeared  happy.  The  after-dinner 
speeches  by  citizens  of  the  Old  Ck)lony  were  short,  pithy,  pertinent, 
humorous,  and  witty,  and  were  listened  to  by  an  appreciative 
audience. 

On  Friday  a  grand  carnival  was  announced  to  take  place.  No 
one  knew,  and  all  were  anxious  to  learn,  what  it  would  consist  of. 
Curiosity  was  on  tip-toe  fi'om  early  mom  until  high  noon.  The 
grounds  and  every  avenue  leading  to  them  were  filled  by  an  anxious 
crowd,  addiufir  larsrelv  to  the  receiots  of  the  societv.     What  the 
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HINGHAM. 

Tour  delegate  was  unable  to  visit  Hingham  till  the  second  day 
of  the  fair.  That  day,  Sept.  27,  was  all  that  could  be  desired  for 
such  an  occasion. 

The  exhibition  was  highly  creditable  in  all  respects,  —  in  what 
was  there,  and  in  what  was  not  there. 

There  was  some  good  stock,  sheep,  and  swine ;  and  the  numer- 
ous flocks  of  ducks  convinced  one  that  he  was  near  plenty  of 
water.  The  poultry  and  pigeons  were  of  good  stock,  and  in  large 
variety  of  good  specimens. 

The  care  with  which  the  ducks  were  provided  for  was  worthy  of 
praise ;  for  each  little  flock  had  its  pool  or  cistern  sunk  in  the 
ground,  where  it  could  '^  dabble  in  the  mud,"  and  be  happy.  But, 
passing  along  to  the  poultry,  we  found  one  long  line  of  cages,  into 
which  the  hot  sun  was  pouring  his  rays,  while  the  poor  fowls  were 
panting  for  breath.  They  were  suffering,  while  those  in  the  shade 
seemed  full  of  enjoj^ment.  When  the  dumb  animals  are  adding 
to  our  enjoyment,  let  tis  see  that  they  have  their  share,  or  at  least 
that  they  do  not  suffer  for  want  of  a  little  thought  on  our  part. 

The  hall  was  well  filled  with  products  of  field  and  garden,  and 
various  articles  of  handicraft,  showing  that  the  inhabitants  of  this 
interesting  old  town  are  thorough  Yankees.  There  was  wooden- 
ware  turned  out  with  magic  swiftness  by  the  improved  machinery 
of  our  times ;  and  by  the  side  of  it  were  stout  hand-made  pails 
and  piggins,  made  by  the  careful  hand  of  one  of  those  prudent, 
unchanging  workmen  who  can  make  a  silver  quarter  go  as  far 
in  living  as  another  man  can  a  gold  dollar,  and  who  believes  that 
one  of  his  hoops  fastened  with  wooden  pegs  is  better  than  any 
of  the  new-fangled  machine-things  when  fastened  with  brass  and 
iron.  And  that  others  partly  agree  with  him  was  shown  A-om 
the  fact  that  almost,  if  not  quite,  every  one  of  his  articles  was 
marked  *'s6ld."  There  was  another  pail  that  made  one's  eyes 
ache  to  behold,  and  fingers  ache  in  sympathy  for  the  man  who 
joined  its  thousand  of  pieces  together.     It  takes  its  place  with  the 
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by  a  large  display  of  vegetables  and  flowers  such  as  children 
would  naturally  choose  to  raise.  This  feature  of  the  exhibition 
was  worthy  of  high  commendation. 

One  of  the  negative  excellences  of  the  exhibition  was  the  omis- 
sion of  the  **  horse-trot."  The  Madawaska  cavalry  fbmished  all 
the  ftin  which  the  youngsters  needed,  when  the  old  folks  did  not 
crowd  them  out  of  sight.  Some  wonderftil  exhibitions  of  horse- 
manship closed  the  exercises  of  the  day.  When  our  Indian  tribes, 
and  the  present  condition  of  life  on  our  plains,  have  passed  away, 
probably  no  such  riding  will  be  known.  It  may  be  well  to  say 
to  our  descendants  who  shall  conduct  these  fairs  a  hundred  years 
IVom  now,  that  we  had  riders  who  could  lean  fh>m  their  saddles, 
and  pick  up  one  article  after  another  from  the  ground,  while  the 
horse  was  in  AiU  gallop ;  that,  on  one  side  of  the  horse,  all  that 
could  be  seen  of  the  rider  was  one  foot  above  the  saddle,  and 
his  head  and  hands  below  the  horse's  belly  as  he  gathered  the 
objects  along  the  way.     The  feat  would  seem  to  be  incredible. 

But  it  would  not  be  in  good  taste  to  foi^et  the  dinner  and  the 
speeches.  The  dinner  was  excellent,  your  delegate  knows ;  and, 
that  the  speeches  began  and  ended  well,  everybody  will  know, 
when  he  sa3's  the  first  was  made  by  President  Hersey,  and  the 
last  by  Secretary  Flint  of  our  Board.  That  there  were  some 
equally  good  ones  sandwiched  between  them  will  be  inferred, 
when  we  mention  these  among  the  speakers,  —  Hon.  John  D. 
Long,  Hon.  B.  W.  Harris,  and  Hon.  J.  B.  D.  Cogswell. 

The  whole  exhibition  was  a  success  in  its  kind,  and  was  thor- 
oughly enjoyable  in  all  respects. 

P.  A.  Chadbourne. 


MARSHFIELD. 


I  attended  the  Exhibition  of  the  Marshfield  Society,  on  the 
dd,  4th,  and  5th  of  October,  as  the  delegate  from  this  Board. 
The  weather  on  the  first  and  last  days  proved  unfavorable ;  but  it 
did  not  dampen  the  ardor  of  the  hardy  farmers  and  horticulturists 
of  this  flourishing  society ;  and  the  attendance  on  the  second  day 
was  unusually  large.  I  had  just  enough  of  the  blood  of  our  Pil- 
grim Fathers  flowing  in  mj"  veins  to  enjoy  a  visit  to  this  ancient 
town  ;  and  I  esteemed  it  a  pleasure,  because  of  its  sacredness  as 
the  home  and  the  resting-place  of  the  patriot  and  statesman,  Daniel 
Webster,  who  had  devoted  long  years  successfhlly  to  develop  the 
agricultural  resources  of  this  Old  Colony  settlement.     The  farmers 
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of  this  section  pf  the  State  have  always  shown  a  great  veneration 
and  love  for  Webster. 

The  plonghing-match  and  the  trial  of  oxen  were  the  first  events 
of  Wednesda}'  morning.  These  attracted  lai^e  numbers,  and  were 
decidedl}-  among  the  most  pleasing  features  of  the  day.  The  large 
hall  upon  the  grounds  of  the  societj',  having  man}'  attractions,  was 
crowded  throughout  the  day.  There  were  exhibited  upon  its  exten- 
sive tables  ninety  varieties  of  well  ripened  grapes,  mostl}-  of  the 
open-air  varieties.  But  few  contributions  were  made  of  those 
grown  under  glass.  The  space  allotted  to  apples  and  pears  was 
filled  with  the  excellent  varieties  usually  grown  here.  Much  inter- 
est is  shown  in  the  culture  of  fruit  in  Plymouth  Count}',  and  sev- 
eral beautiful  collections  were  on  exhibition. 

A  commendable  interest  was  manifested  by  the  farmers'  wives 
and  daughters  in  exhibiting  excellent  varieties  of  brown  and  white 
bread ;  and  about  a  dozen  samples  of  plain  and  sage  cheese  were 
shown,  and  some  fifteen  lots  of  the  best  quality  of  butter.  I 
will  refer  here  to  the  rich  golden  butter  of  the  famous  "  Jersey 
Belle,"  exhibited  by  Mr.  C.  O.  Ellms  of  Scituate,  which  the 
owner  took  commendable  pride  in  showing.  The  cream  from  the 
mllkings  of  this  cow,  Sept  29  and  30,  made  three  pounds,  fourteen 
ounces  and  a  half.  The  cream  in  a  jar  of  the  milk  stood  an  inch 
in  thickness. 

The  floral  designs  were  beautiful.  A  large  portion  of  one  of 
the  tables  was  set  apart  for  this  purpose ;  and  that  which  attracted 
the  greatest  attention  was  th^  Old  Oaken  Bucket,  by  Mr.  Alfred 
Phillips.  It  was  a  floral  representation  of  Woodworth's  poem,  so 
dear  to  the  heart  of  every  rural  dweller,  and  was  highly  appre- 
ciated. 

The  depai-tment  of  manufactured  articles  was  largely  repre- 
sented, and  showed  that  the  ladies  of  this  section  of  the  State  were 
not  to  be  easily  outdone.  The  fancy  articles  comprised  a  long  list. 
Among  the  noticeable  articles  of  floor-coverings  was  a  rug  made 
by  Sarah  B.  Besse,  a  lady  of  thirty  years  of  age,  and  several 
pieces  of  patchwork  by  Mrs.  Alfred  Sampson  of  Duxbury,  thirty- 
two  3'ears  of  age. 

The  farm-products  would  have  done  credit  to  any  agricultural 
societ}'  in  Massachusetts.  Four  long  tables  were  covered  with  the 
products  of  the  soil.  Such  a  display  served  to  impress  one  with 
the  comforts  and  independence  which  attaches  to  the  pursuits  of 
the  farmer.  The  exhibition  of  field-corn  raised  by  F.  P.  Arnold 
of  Pembroke  was  excellent,  —  specimens  of  a  yield  of  one  hun- 
dred and  seven  bushels  to  the  acre.  The  land  was  fertilized  with 
six  cords  of  barnyard-manure  to  the  acre ;  home-made  phosphate 
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being  used  in  the  hill  under  the  seed.  The  town-farm  was  repre- 
sented bj'  a  good  collection  of  vegetables.  The  displaj'  of  the 
products  of  the  reclaimed  marsh-lands,  which  were  grown  with- 
out fertilizers,  showed  very  favorable  results.  A  premium  was 
awarded  to  George  P.  Peterson  for  evergreen  sweet-corn  raised  on 
the  marsh.  One  thousand  bushels  of  oats,  and  a  large  quantity  of 
wheat  and  barley,  had  been  raised  on  these  lands  the  past  year. 
The  principal  contributors  of  marsh-products  were  Edwin  White, 
C.  S.  Goodhue,  N.  H.  Whiting,  G.  P.  Peterson,  Thomas  P.  Ford, 
and  E.  R.  Church,  showing  that  the  diking  project  had  been  suc- 
cessfully tested. 

On  Thursday  the  stock-pens  were  filled  with  a  fine  lot  of  cattle. 
Albert  Tirrell  exhibited  Ayrshire  and  Jersey  heifers  and  cows; 
and  the  premium  Jersej'  bull  "  Smuggler,"  by  Baily  and  Calvin 
Chandler,  attracted  much  attention. 

The  points  in  the  "  Jersey  Belle  "  were  explained  by  the  owner, 
Mr.  C.  O.  Ellms ;  and  her  products  of  butter  and  milk  shown  were 
the  proof  of  his  statement.  When  in  fbll  milk  last  spring,  her 
udder  measured  on  the  umbilical  line  five  feet  and  one  inch 
around,  and  the  width  of  escutcheon  was  eighteen  inches.  She  is 
believed  by  good  judges  to  be  the  best  cow  in  this  country. 
Her  record  will  be  found  in  *'The  American  Jersey  Herd-Book,' 
vol.  vi.,  and  her  progeny  in  the  seventh  volume  of  the  same  work. 
Mr.  Ellms  has  refused  an  offer  of  five  thousand  dollars  for  her. 
Parties  in  Europe  are  seeking  to  purchase  her. 

The  show  of  fat  cattle  was  good,  and  contained  several  yoke  of 
large  oxen,  three  fat  cows,  and  a  fat  ox.  Working  oxen  and  steers 
were  not  numerous.  There  was  a  fair  average  of  horses,  and  some 
half-dozen  good  colts. 

On  Wednesday,  at  about  noon,  a  procession  was  formed,  and 

marched  under  martial  music  to  the  spacious  hall,  where  nearly 

five  hundred  partook  of  a  sumptuous  farmers'  dinner.      At  its 

close,  George  M.  Baker,  Esq.,  its  efficient  president,  called  tbe 

company  to  order,  and  Airnished  the  audience  with  an  interesting 

and  instructive  account  of  the  rise  and  progress  of  the  Marshfic^<l 

society.     He  believed  the  twelve  hundred  acres  of  the  reclaii»ed 

marshes  of  North  River  would  be  made  to  produce  the  large  crops 

represented ;  and  if  an  acre  of  that  land  will  produce  thirty  bush- 
el-       3 ^     ^fi    ^ Al ^ I™    1 U^l-     ^^    ^^4— J    - ^VmOT 
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platform,  and  tendered  as  a  token  of  personal  esteem  to  the 
president. 

Several  distinguished  speakers  were  present.  Mr.  Speaker 
Long  gave  a  hamorous  address  relating  to  his  experience  in  agri- 
culture. Hon.  H.  B.  Peirce,  Hon.  Thomas  Russell,  Edmund  Her- 
sey,  and  others,  delighted  and  instructed  the  audience  upon  the 
great  subject  of  agriculture.  Most  of  them  spoke  in  praise  of  the 
enterprise  of  the  Marshfield  farmers  in  the  project  of  reclaiming 
the  extensive  marshes  of  that  town.  Judge  Russell  spoke  in  the 
highest  terms  of  the  old-fashioned  cattle  shows  of  this  Common- 
wealth, and  said,  that,  barren  as  are  the  sands,  the  Flj^mouth  boy 
loves  them,  because  he  believes  that  the  men  who  were  the  first 
settlers  here,  although  in  their  honored  graves  now,  cannot  fail  to 
be  a  fruitful  lesson  to  the  rising  generation. 

The  fair  closed  on  Thursday;  and  it  is  but  just  to  say  that 
rarely  does  a  society  display  greater  enterprise,  where  every  man, 
woman,  and  child  seemed  more  desirous  of  helping  along  the 
exhibition. 

S.  B.  Phinnet. 

BARNSTABLE. 

The  Thirty-fourth  Exhibition  of  the  Barnstable  Agricultural 
Society  was  held  on  the  society's  grounds,  in  Barnstable,  Sept.  18 
and  19. 

Your  delegate  arrived  on  the  grounds  on  the  morning  of  the 
second  day.  The  weather  was  all  that  could  be  desired ;  and  it 
called  out  a  large  gathering  of  people,  whose  happy  countenances 
indicated  that  they  fhlly  realized  the  advantages  of  an  agricultural 
fair. 

The  stock  department  was  first  visited.  The  whole  number  of 
entries  in  this  department,  including  twenty-one  of  poultry,  was 
seventy-three.  Of  cows  there  were  several  fine  animals  of  the 
Jersey  breed.  Three  heifers  of  the  same  breed  had  strong  marks 
of  promise.  Only  three  bulls  were  exhibited,  one  of  them  a  fine 
animal  of  the  Jersey  breed.  Twelve  horses  and  colts  were  exhib- 
ited ;  among  them  were  two  good  family  horses.  The  show  of 
poultry  was  not  large  or  very  attractive. 

Of  swine  the  Berkshire,  Chester,  and  Essex  breeds  were  repre- 
sented. In  the  hall  the  fruit  department  was  well  represented. 
The  display  of  apples  was  very  large,  and  the  quality  remarkably 
good :  the  same  may  be  said  of  the  pears  and  grapes.  The  vege- 
table department  did  not  contain  that  great  variety  of  improved 
vegetables  that  one  would  expect  to  find  in   a  county  so  well 
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adapted  to  their  growth  as  Bkrnstable.  In  the  butter  and  cheese 
department  there  appeared  to  be  no  entries.  Of  aseful  and  fancy 
articles  there  was  a  very  large  display,  showing,  that,  if  the  ladies 
of  the  county  had  not  spent  their  time  in  making  batter  and 
cheese,  they  had  not  been  idle ;  for  many  articles  showed  a  great 
amount  of  labor  and  i>erseverance,  as  well  as  good  taste. 

About  four  hundred  persons  were  present  at  the  dinner,  lyhich 
passed  off  very  pleasantl3\  The  after-dinner  speeches  wei*e  made 
by  Gov.  Rice,  Major  Phinney,  and  others. 

After  dinner  a  rush  was  made  for  the  track ;  but,  as  the  State 
does  not  encourage  the  horse-trot,  your  delegate  spent  the  remain- 
der of  the  afternoon  in  viewing  the  articles  on  exhibition  in  the 
hall :  so  he  is  unable  to  state  the  appearance  or  the  value  of  the 
winning  horse. 

In  conclusion,  your  delegate  would  suggest,  that,  when  county 
exhibitions  are  held  in  towns  of  limited  capacities  for  entertaining 
strangers,  lodgings  for  the  delegate  should  be  engaged  in  advance, 
and  thus  relieve  the  delegate  from  the  unpleasant  duty  of  travelling 
from  house  .to  house  to  find  a  place  to  rest  his  aching  head  and 
weary  limbs,  as  was  the  case  with  your  delegate  to  Barnstable. 

Edmund  Hkbset. 


NANTUCKET. 


The  Twenty-second  Annual  Exhibition  of  the  Nantucket  Agri- 
cultural Society  was  held  on  Wednesday  and  Thursday,  the  5th 
and  6th  of  September. 

The  grounds  of  the  society  are  about  one  mile  from  the  town, 
containing  about  twenty  acres  of  level  land  surrounded  by  a  sub- 
stantial fence,  a  fair  half-mile  track,  stands  for  the  committees  and 
band,  and  a  large  number  of  stanchions  and  hitching-posts,  where 
the  cattle  are  all  secured,  and  where  the  committees  have  a  fine 
chance  to  view  them.  These  were  well  filled  with  pure  blood  and 
grade  animals,  presenting  for  this  section  of  the  State  a  fine  dis- 
play. 

The  show  of  cattle  was  remarkably  good.  There  were  the  Jer- 
se3's,  Ayrshires,  natives,  and  grades.      I  hardly  expected,  from 
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the  following  varieties,  —  Light  and  Dark  Brahmaa,  Plymouth 
Rocks,  Games,  Partridge  and  White  Cochins.  At  two  o'clock 
the  ploughing-match  took  place  on  the  society's  grounds.  There 
were  five  contestants,  and  the  work  was  all  well  done. 

Following  the  above  were  several  athletic  games,  for  which  vari- 
ous prizes  had  been  offered  by  the  society.  They  proved  a  source 
of  entertainment  to  both  old  and  young.  The  first  on  the  list 
was  the  "  running  high  jump,"  for  which  there  were  ten  entries. 
R.  Coffin  jumped  away  with  the  first  prize.  He  cleared  the  crossbar 
at  four  feet  four  inches ;  J.  M.  Folger,  jun.,  four  feet  two  inches ; 
and  W.  Gardner,  at  four  feet. 

The  second  of  the  games  was  "  putting  the  heavy  stone."  The 
stone  weighed  twenty-one  pounds  and  a  half.  J.  M.  Folger,  jun., 
" put  it"  twenty-five  feet  two  inches ;  A.  Chase,  twenty-three  feet 
four  inches ;  and  E.  Young,  twenty-two  feet.  The  thii'd  game  was 
the  ball  target  game,  in  which  there  were  twenty-six  entries.  Out 
of  this  number  but  three  hit  the  target  at  all,  and  not  one  was  fortu- 
nate enough  to  secure  the  prize.  The  attractions  of  the  ground 
closed  with  the  game ;  and  the  people  slowly  wended  their  way 
homeward  to  prepare  to  visit  the  hall  or  fair,  where  was  to  be  seen 
one  of  the  finest  displays  of  vegetables,  manufactures,  &c.,  ever 
presented  for  inspection.  The  main  hall  presented  a  very  attrac- 
tive appearance  in  its  dress  of  bunting,  flags,  <&c.,  while  the  tables 
themselves  were  loaded  down  with  pretty  fineries.  On  the  wall  over 
the  rostrum  was  the  motto,  *'  Glorious  is  the  Work  of  the  Husband- 
man ; "  on  the  east  side, ''  Welcome  to  our  Island  Fair ; "  west  side, 
*'  The  Farmer's  Crop  is  the  Blessing  of  God  ;"  south  side,  "  Indus- 
try in  Agriculture  is  the  Twin-Brother  to  Thrift."  Directly  under 
the  chandelier,  in  the  centre  of  the  hall,  was  a  square  table,  on 
which  was  a  pot  of  plants  from  a  number  of  cultivators.  On  the 
square  in  the  centre  was  a  miniature  building  of  a  style  of  archi- 
tecture altogether  unknown  to  us,  but  certainly  very  pretty.  The 
outside  covering  was  of  glass,  and  filled  with  a  number  of  plants, 
making  a  very  handsome  centre-piece.  The  building  was  made  by 
Capt.  Manter  of  the  Island  Home.  Thursday  was  devoted  to  the 
show  of  horses  and  colts.  Quite  a  goodly  number  were  entered  in 
the  several  classes.  The  show  of  colts  was  very  good.  One  owned 
by  Charles  F.  Coffin  was  a  superior  animal. 

Vegetables,  —  The  show  of  vegetables  was  good,  the  root-crops  in 
particular.  There  was  a  basket  of  Early  Rose  potatoes  from  a  lot 
of  three  hundred  and  twenty  bushels  to  the  acre. 

Of  butter  there  were  six  entries ;  and  the  quality  was  excellent : 
indeed  it  was  extremely  difficult  for  the  committee  to  decide  where 
to  make  the  awards. 
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Fruit.  — The  display  in  this  department  was  good  for  the  season. 

Fine  Arts.  —  The  number  of  articles  in  this  department  was 
quite  large,  and  the  paintings  of  a  high  order  of  excellence. 

Fancy  Articles.  —  Many  of  the  articles  in  this  department  were 
finely  executed,  and  deserve  more  than  a  passing  mention. 

Manufactured  Articles.  — The  manufactured  articles  were  few  in 
number,  but  seemed  to  be  new.  Mrs.  R.  G.  Folger  (seventy-seven 
years  old,  and  totally  blind)  exhibited  a  box  of  knit  hosiery.  A 
large  number  of  quilts  of  various  st}  les  and  patterns  adorned  the 
sides  of  the  hall,  among  which  was  one  containing  twenty-five 
hundred  pieces. 

A  show  case  of  old  coins,  ancient  crockery,  brackets  made  from 
the  olive-tree  at  Jerusalem,  wax  beads,  and  a  shell, — the  Lone 
Star  of  Texas,  —  were  exhibited  by  Mrs.  L.  H.  Wendal. 

A  very  handsome  miniature  set  of  furniture,  consisting  of  bed- 
stead, bureau,  washstand,  table,  two  chairs,  and  a  rocker,  also 
a  very  handsome  picture-stand,  a  carved  comb-case,  and  one  carved 
and  worked  worsted  slipper-case,  &c.,  attracted  great  attention. 

The  members  of  this  society  have  reason  to  be  greatly  encour- 
aged, when  they  remember  the  success  of  their  last  exhibition,  in 
spite  of  drought  and  all  other  obstacles  with  which  the  fanner 
must  contend. 

The  society  seems  to  be  in  a  thriving  condition,  and  suppoited 
by  many  zealous  and  intelligent  farmers ;  yet  much  of  its  success 
is  due  to  the  untiring  efibrts  of  its  officers. 

F.  C.  Knox. 


MARTHA'S  VINEYARD. 

I  attended  the  Nineteenth  Exhibition  of  the  Martha's  Vineyard 
Society  Oct.  2  and  3. 

The  territory  of  this  society  is  necessarily  limited.  Surrounded 
by  the  sea,  you  might  expect  the  hall  to  be  rich  in  trophies  ft<>ni 
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pastures.  Some  fine  animals  attest  to  care  in  breeding  and  good 
management.  It  was  evident  that  the  island  not  only  affords  good 
mutton,  with  its  prized  game  flavor,  but  also  tender  lambs,  that 
might  gratify  the  palate  of  an  epicure. 

The  swine  were  of  fair  quality  and  in  good  numbers. 

The  poultry  of  all  kinds  presented  points  of  much  interest,  as 
worthy  of  study  as  those  exhibitions  representing  very  much  larger 
territory.  In  such  a  region  as  this  it  evinced  a  care  that  indicates 
a  rapid  advance  in  this  line  of  improvement. 

The  dairy  products,  though  not  large  in  quantHy,  presented  but- 
ter of  very  marked  excellence. 

We  were  also  surprised  at  the  great  variety  of  cereals.  The 
plump  clear  kernels  in  almost  every  variety  showed  them  unusually 
fine  for  the  purposes  of  the  table. 

Turning  to  vegetables,  the  variety  increased,  and  the  quality  and 
quantity  was  most  marked ;  cabbages,  pumpkins,  melons,  and 
roots,  all  seeming  to  vie  with  each  other  as  to  sj'mmetry  and  sizd. 

Fruits,  both  green  and  dried,  of  almost  every  name,  looked 
toothsome  and  health3\  Pears,  peaches,  and  grapes  were  good ; 
but  the  apples  seemed  to  have  found  an  especial  Eden  on  this 
island  in  which  to  grow  this  year.  And,  as  I  looked  on  the  goodly 
display,  I  was  disposed  to  think  the  salt  air  and  the  sea  winds 
exercised  some  good  influence  on  both  vegetables  and  fruits. 

The  grand  rally  came  in  women's  work  of  various  kinds.  The 
hall  was  well  adorned  by  them  with  color,  taste,  and  usefulness. 
The  articles  ranged  from  the  most  practical  to  the  ornamental  and 
decorative.  Substantial  bread,  delicate  cake,  rich  preserves,  elab- 
orate needle-work,  and  intricate  meshes  of  worsted,  spoke  of  both 
inventive  brains  and  patient  industry.  An  endeavor  to  gain  a 
fdll  conception  of  these  mysteries  served  to  convince  me  that  the 
women  were  not  only  interested  in  the  exhibition,  but  added  to 
its  power  by  a  most  paiifttaking  diligence.  In  fact,  it  was  very 
evident  that  the  agricultural  society  promoted  the  best  interests  of 
home  and  social  life.  This  is  the  evidence  of  its  good  work.  It 
stimulates  the  farmers  to  improvements,  draws  all  classes  together, 
and  in  this  way  develops,  in  some  measure,  both  mind  and  heart. 

William  Knowlton. 
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Analysis  of  Fbeuiums,  akd  Gratuities  Awardeb.  —  Concluded.             I 

MI8CKLT.ANE0US. 

SOCIKTIKS 

O 

i 

l?gl 

1. 

1 

111 

Illl 

III 

M^aasachu  setts 

. 

- 

- 

$4.490  86 

- 

- 

Basel      . 

.     . 

$30  00 

$25  00 

213  00 

- 

- 

- 

Mlddlencx       . 

.     $31  00 

60  00 
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MlddleBOX  North 

.         000 
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2(» 
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12S 
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626  00 

12  60 

1&4 

Worcester  West 

.       2000 

80  00 

19  00 
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678  00 

62  30 

216 

Worcester  North 

. 

25  00 

- 
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271  00 

76  70 

198 

Worcester  North- 

West       12  00 

80  00 

- 

- 

$40  00 

422  50 
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Worcester  South 

450 

85  00 

- 
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440  00 

15  26 

171 

Worcester  South! 

Cast  .       14  00 

80  00 

- 
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114  46 

SSO 

Hampshire,  Frank 
and  Hampden 

""'  j      28  00 

aooo 

- 
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178 

Hampshire     . 
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820  00 
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171 
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Hampden 
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137 

Union 
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Franklin 
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- 
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T13 

Plymouth 
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- 
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Marshfleld      . 

. 

60  00 

- 

- 
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Barnstable      . 
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aoe 
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- 
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Martha's  Vineyard 
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PREFACE. 


The  distinguishing  feature  of  this  Report  is  the  complete  general 
index  of  the  whole  Second  Series  from  1853  to  1877  inclusive.  It 
will  add  very  much  to  the  value  of  all  the  Reports.  A  book  with- 
out an  index  is  very  much  like  a  spade  without  a  handle.  If  a 
book  is  worth  any  thing,  it  is  worth  vastly  more  when  it  is  provided 
with  the  means  of  finding  what  it  contains ;  and  the  same  is  true 
of  any  series  of  books.  The  twenty-five  Reports  contain  a  vast 
number  of  thoroughly  first-class  scientific  and  practical  papers  and 
discussions,  covering  a  wide  range  of  topics  relating  to  almost 
every  department  of  farm  industry.  They  constitute  something 
of  a  farmer's  library  of  themselves ;  and  the  index  was  regarded 
as  an  essential  requisite  to  their  completeness. 

I  am  indebted  to  Col.  Wilder  for  the  admirable  steel  plate  which 
forms  the  fi'ontispiece  of  the  Report,  and  to  Capt.  John  B.  Moore 
for  the  plate  illustrating  his  new  seedling  grape,  also  to  Mr.  Cook 
of  Foxborough  for  the  striking  likeness  of  his  horse  ''  Herald," 
formerly  known  as  ''  Graphic."  He  was  sired  by  Smuggler,  dam, 
Cook's  Kitty  Clj'de.  This  remarkable  colt  was  bred  by  W.  T. 
Cook,  Esq.,  of  Foxborough,  Mass.,  and  was  foailed  Aug.  12, 1874. 
When  only  three  weeks  old,  he  was  shown  at  the  New-England 
Fair  held  in  Rhode  Island,  where  he  received  the  first  premium  of 
the  society  for  horse  colts  over  a  field  of  nineteen  entries ;  his 
extraordinary  limbs  and  muscular  development  attracting  marked 
attention  from  breeders  and  horsemen  even  at  that  early  age. 

In  1875  he  was  exhibited  at  the  same  fair,  held  in  New  Hamp- 
shire, where  the  first  premium  was  again  awarded  him  over  a  field 
of  twent}' -two  entries,  among  which  were  some  of  the  finest  year- 
lings ever  shown  in  New  England.  In  1876,  at  the  Centennial 
Horse  Exhibition  held  in  Philadelphia,  the  highest  honors  in  the 
two-year-old  class  for  trotting  stallions  were  awarded  to  him.  lie 
is  a  very  rapid  walker ;  and  his  action  in  ti-otting  is  clean,  fVee, 
and  level,  showing  evidence  of  great  speed.  That  he  will  make  a 
successful  sire  is  evident  from  the  fact  that  he  has  already  shown 
himself  possessed  of  the  power  of  endowing  his  get  with  his  own 
wonderful  development  of  both  limbs  and  muscle.  His  pedigree 
is  as  follows :  — 
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PEDIGREE  OP  "HERALD,"  FORMERLY  "GRAPHIC." 


(Very  Bich  Daric  Brown.   Small  star,  and  white  heel  on  near  hind  leg. 
and  H  inch  high.    Weighs  U40.    Foaled  Aog.  12, 1874.) 


Stands  36  handf 


KITTT  OLTDB. 


BMUMLEB. 
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The  introduction  of  the  General  Index  has  necessitated  the  con- 
densation of  the  Abstract  to  a  somewhat  greater  extent  than  asaal ; 
but  it  will  be  found  to  contain  the  cream  of  the  Transactions  as 
returned  by  the  county  societies.  I  must  call  attention  to  the 
meagreness  of  the  returns  from  many  societies,  and  suggest  that 
strenuous  efforts  be  made  by  the  officers  to  obtain  more  elaborate, 
instructive,  and  valuable  reports  from  the  several  committees  hav- 
ing the  different  departments  in  charge.  The  efficiency  of  a 
society  is  very  properly  judged  by  its  record.  If  this  is  bald,  and 
destitute  of  life  and  interest,  it  is  certain  that  there  is  a  radical 
fault  in  the  management,  which  ought  to  be  sought  out  and  cor- 
rected. 

In  the  analysis  (1)  of  the  Fine  Bones  of  Messrs.  L.  B.  Darling 
&  Co.,  on  p.  823  of  the  Report,  22.03  per  cent,  of  phosphoric 
acid  should  have  been  credited,  that  constituent  having  been  in- 
advertently omitted  in  transcribing. 

Charles  L.  Flint. 
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Agriculture  of  Massachusetts. 


ELEMENTS  OF  SUCCESS  ON  THE  FARM. 


[From  an  Address  before  the  Essex  Society.] 


BT  OLIVEB  8.  BUTLEB. 

Men  fail  of  success  because  they  have  failed  to  find  the 
proper  orbit  in  which  God  intended  they  should  move,  and 
on  this  pivot  turns  the  failure  or  the  success  in  farming. 
The  principal  factor  in  this  difficult  problem  is  the  man. 
The  successful  farmer  is  one  who  chooses  his  vocation  for 
the  love  of  it,  and  comes  to  it  with  just  and  proper  concep- 
tions of  its  nature  and  duties,  and  in  pursuing  it  is  not  dis- 
appointed. 

If  a  man  really  hates  or  detests  his  business,  and  pursues 
it  from  necessity,  he  ought  not  to  expect  to  succeed  ;  and  his 
failure  ought  not  to  be  attributed  to  the  nature  of  his  busi- 
ness, but  to  the  nature  of  the  man.  He  must  not  only  come 
to  his  calling  with  a  love  for  it,  but  with  just  and  proper  con- 
ceptions of  its  nature  and  duties.  If  a  man  enters  upon  any 
business  with  wrong  conceptions,  or  improper  notions  in 
regard  to  its  nature  or  the  duties  required,  he  will  be  sure 
to  fail  of  success.  First  he  wUl  be  disappointed,  and  then 
comes  discontent,  and  then  defeat  and  failure;  and  many 
a  farmer  has  failed  of  success  in  his  chosen  calling  from  this 
very  cause.  I  have  known  many  young  men,  who  having 
read  our  agricultural  literature,  or  perhaps  listened  to  the 
after-dinner  speeches  at  our  fairs,  have  come-  to  entertain  a 
sort  of  rose-colored  view  of  agriculture,  and,  having  chosen 
farming  for  their  business,  have  been  undeceived  when  it 
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10  MASSACHUSETTS  AGRICULTURE. 

was  too  late  to  retrieve  their  steps.  Perhaps  they  did  not 
really  think  that  the  com  would  grow  without  planting ;  or 
that  the  cows  would  come  up  into  the  parlor,  and  ask  to  be 
milked ;  or  that  the  hens  would  lay  three  eggs  a  day  in  the 
dairymaid's  lap:  but  then  they  had  no  adequate  concep- 
tions of  the  skill  required,  and  the  labor  to  be  performed, 
in  order  to  force  from  the  reluctant  soil  the  richest  treasures, 
and  to  wring  from  apparent  defeat  the  assured  success  for 
which  they  have  toiled. 

The  successful  farmer,  then,  is  one  that  brings  to  his  call- 
ing an  ardent  love  for  the  same,  and  the  most  just  conception 
of  its  nature  and  its  duties.  And  he  must  also  possess 
a  sound,  healthy  physical  system :  we  regard  this  qualifica- 
tion as  indispen8aj)le.  While  we  freely  admit  that  the  in- 
valid may  regain  his  health  by  gentle,  moderate  exercise 
among  the  healthful  scenes  of  farm-life ;  and  that  the  imbecile 
may  not  starve  on  the  farm  so  long  as  his  inherited  acres 
remain  to  him;  and  that  the  gentleman  farmer  may  do  much 
to  improve  his  lands  and  his  stock,  as  well  as  for  the  devel- 
opment of  new  methods  of  culture,  in  which  all  his  brethren 
may  share,  without  putting  his  own  hands  to  the  plough  or 
the  hoe  ;  and  that  it  shows  both  goodness  of  heart  and  wis- 
dom of  mind,  when  the  aged  and  the  infirm  retire  among 
the  scenes  and  the  associations  of  their  youth  to  spend  the 
evening  of  their  days  in  peace  and  the  happy  reflections 
that  come  from  a  well-spent  life:  still  we  must  insist  that 
the  man  who  must  expose  himself  to  the  elements,  and  brave 
the  storms  of  winter,  and  bear  the  heat  of  summer ;  the  man 
who  must  guide  his  plough  with  his  own  hands,  and  pitch 
his  new-mown  hay  over  the  great  beams  without  a  patent 
fork ;  the  man  who  must  build  his  own  walls,  and  ditch  his 
own  meadows,  —  will  need  to  have  a  strong,  healthy  body, 
well  developed,  well  trained,  and  under  perfect  control.  He 
needs,  and  must  have,  a  physical  system  that  does  not  need 
any  of  your  bitter  drugs  to  give  a  relish  for  its  food,  or 
a  cathartic  to  work  it  off,  or  powerful  opiates  to  bring  sleep  to 
his  eyelids.     The  successful  farmer  not  only  needs  a  healthy, 
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stupiduess.  Oh,  no  I  Such  is  the  nature  of  your  calling, 
that  it  requires  the  broadest  culture  and  the  most  varied 
acquirements. 

In  almost  eyerj  other  vocation  the  man  of  one  idea  may 
succeed,  but  not  so  with  farming.  Why,  think  for  a  moment 
of  the  elements,  the  forces,  the  properties,  the  influences,  the 
laws,  developed  and  undeveloped,  that  he  must  come  in  con- 
tact with,  and  understand,  if  he  would  succeed.  Take  the 
young  farmer  out  on  to  his  broad  acres,  and  let  him  look 
beneath  his  feet,  and  contemplate  the  soil  out  of  which  he  is 
to  draw  his  treasures,  and  ask  him  to  make  that  his  study, 
until  he  understands  its  component  parts,  its  marvellous 
mysteries,  its  various  needs  and  adaptation  to  the  different 
crops  he  may  wish  to  cultivate ;  and  how  long  would  it  take 
him  ?  Then  let  him  attempt  to  enumerate  and  analyze  and 
annihilate,  if  he  can,  all  the  countless  horde  of  insects  and 
vermin  and  reptiles,  with  their  modes  of  life  and  propaga- 
tion, that  lie  in  ambush,  waiting  to  devour  the  precious  seed 
as  soon  as  it  falls  from  his  open  hand ;  then  let  him  attempt 
to  analyze  the  influence  of  light  and  heat,  of  wet  and  dry, 
upon  his  varied  crops ;  then  let  him  look  into  his  barnyard 
or  stalls,  and  watch  his  growing  herds ;  let  him  attempt  to 
become  familiar  with  the  different  breeds  of  cattle,  the  best 
adapted  to  his  climate  and  business,  with  the  best  methods  of 
treatment,  and  feeding  that  will  give  him  the  best  results ; 
then  let  him  look  above  into  the  heavens  overhead,  —  and 
what  mysteries  meet  his  gaze,  and  invite  his  investigation, 
from  the  shifting  clouds,  the  varying  winds,  and  the  mellow 
sunset-tints,  to  the  storms  and  tornadoes  that  devastate  his 
fields,  and  blast  his  hopes  1  How  endless  the  variety  of  sub- 
jects that  meet  him  on  every  side,  and  challenge  his  investi- 
gation I  The  successful  farmer  an  ignoramus  I  impossible, 
impossible ! 

But  in  order  to  the  most  varied  and  thorough  cultivation 
of  the  man,  or  the  successful  investigation  of  these  varied 
subjects,  he  must  become  familiar  with  the  agricultural 
literature  of  his  times,  and,  if  possible,  of  all  times ;  for  a 
farmer  without  an  agricultural  library  would  be  like  a  hoe 
without  a  handle,  or  a  rake  without  a  tooth.  But  the  suc- 
cessful farmer  must  be  more  than  a  reader  of  books ;  he 
must  do  more  than  take  the  products  of  other  minds  and 
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12  MASSACHUSETTS  AGRICULTURE. 

experiments,  and  use  them  without  knowing  why :  he  must 
be  a  thoughtful  man,  a  progressive  man.  Now,  the  difference 
between  the  automatic  reader  of  books  and  the  thoughtful 
man  is  as  wide  as  from  the  centre  to  the  poles.  The  unthink- 
ing man  is  like  the  bucket  that  goes  to  the  well  to  be  filled 
with  water,  or  the  sack  that  goes  to  the  mill  to  be  filled  with 
grain.  The  water  that  fills  the  bucket,  or  the  grain  that  fills 
the  sack,  cannot  do  either  vessel  any  good :  it  may  do  them 
much  harm  by  over-filling,  or  filling  beyond  their  capacity. 
This  filling  process  is  all  too  common.  There  are  too  many 
empty  buckets  and  sacks  on  our  farms  to-day ;  and  they  are 
found  everywhere,  even  in  our  churches  and  lecture-rooms, 
—  empty  heads  waiting  to  be  filled. 

The  thoughtful  man  is  altogether  a  different  person.  He 
finds  a  subject  for  his  thoughts,  and  a  lesson  for  his  learning, 
in  every  thing  around  him.  The  thoughtful  farmer  never 
takes  the  tiny  seed  into  his  hand,  without  studying  the  law 
of  germination,  of  development,  and  death.  He  never  takes 
hold  of  the  handles  of  his  plough,  without  studying  the  form 
and  structure  of  the  machine,  and  how  it  might  be  improved 
so  as  to  leave  his  furrow  straight  and  smooth ;  and,  if  he  is 
very  thoughtful,  he  goes  down  below  the  furrow  of  his  plough, 
and  studies  geology  and  mechanism  at  the  same  time.  He 
not  only  looks  into  books,  and  reads  them  well ;  but  he  makes 
books  for  others  to  read.  He  not  only  consults  authors,  and 
compares  their  different  theories ;  but  he  becomes  an  author 
himself,  and  constructs  theories  for  others  to  follow.  He  not 
only  reads  history ;  but  he  makes  history.  He  not  only  famil- 
iarizes himself  with  the  deductions  of  science ;  but  he  devel- 
ops and  elaborates  and  utilizes  science,  and  makes  it  con- 
tribute to  his  success  as  a  farmer. 

Another  necessary  element  of  success  in  the  character 
of  the  farmer  is  a  well-balanced  and  well-developed  moral 
nature.  For  no  man  can  be  truly  honest  who  has  not  a  well- 
developed  moral  nature ;  and  honesty  or  integrity  of  char- 
acter is  the  basis  of  all  greatness  or  goodness  in  any  indi- 
vidual. But  such  is  the  condition  of  the  farmer's  life,  and 
such  is  the  nature  of  the  elements  and  properties  with 
which  he  constantly  comes  in  contact,  that  all  tricks,  all 
deceptions,  all  sham  and  duplicity,  should  be  forever  ban- 
ished from  the  farm.    This  is  all  the  more  needful  for  the 
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farmer  in  order  to  strengthen  his  faith  and  confidence  in  the 
God  of  the  seasons,  against  the  time  of  trial.  There  comes 
to  every  man  and  every  family  a  time  of  trial  and  disap- 
pointment, when  the  mind  is  bewildered,  and  the  heart  grows 
faint,  and  hope  dies  out,  and  comes  not  back  with  the  morn- 
ing light.  But  there  are  trials  and  disappointments  that  are 
peculiar  to  the  tiller  of  the  soil.  For  after  he  has  selected 
the  seed  with  the  greatest  care,  and  planted  it  in  the  most 
congenial  soil,  and  cultivated  the  growing  crops  with  the 
greatest  care  and  persistency;  and  when  every  indication 
would  seem  to  warrant  a  large  and  even  bountiful  harvest, 
and  he  begins  to  count  his  gains  as  sure,  —  then  comes  the 
drought  of  summer,  and  he  waits  for  the  coming  rain ;  but  it 
comes  not.  The  earth  is  parched  and  dry  beneath  his  feet. 
The  heavens  above  him  are  red  with  their  brazen  heat,  and 
the  disheartened  farmer  must  look  on  his  withering  and 
wasting  crops,  as  helpless  as  the  shipwrecked  mariner  float- 
ing on  at  the  mercy  of  the  great  deep  sea ;  for  to  make  an 
effort  of  resistance  is  to  cope  with  the  infinite  forces  of 
nature. 

But  suppose  a  remnant  of  what  gave  so  much  promise  a 
short  time  since  is  left  him,  and  he  begins  to  hope  that  some- 
thing, after  all,  will  be  left  him ;  then  come  the  swarming 
insects,  and  the  countless  hordes  of  vermin  that  crawl  at 
his  feet,  or  fly  in  the  air ;  and,  after  these  have  taken  their 
share  of  the  precious  fruits,  there  is  but  little  left  for  the 
early  frost,  that  leaves  our  cornfields  as  black  and  as  barren 
as  the  plains  of  the  Nile  when  the  overflowing  tides  refuse  to 
come.  But  suppose  this  picture  to  be  a  little  overdrawn* 
Suppose  the  harvest  redeems  the  promise  of  the  spring-time 
and  the  summer,  and  the  root-crops  groan  and  grow,  and  the 
corn-fields  laugh  in  the  sunlight,  and  the  trees  are  loaded 
with  their  golden  fruit,  the  granaries  are  full,  the  barns  can 
hold  no  more,  the  storehouses  burst  forth  with  their  rich 
treasures ;  then  he  is  told  that  the  markets  are  full,  and  that 
there  is  no  sale  for  his  products  at  a  remunerative  price,  and 
he  knows  not  whether  to  pray  to  be  delivered  from  his  friends 
or  his  enemies.  Now  the  farmer,  standing  in  the  presence  of 
such  defeat,  and  sometimes  disaster,  as  this,  needs  a  well- 
cultivated  moral  nature,  that  will  produce  in  him  a  faith  and 
confidence  in  God,  the  Creator  and  the  Ruler  of  this  uni-  . 
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verse,  to  whose  infinite  mind  all  these  mysteries  of  nature 
are  as  apparent  as  the  daylight,  and  under  whose  control  all 
the  elements  move  in  their  order,  and  who  has  sworn  by  him- 
self that  seed-time  and  harvest,  summer  and  winter,  shall 
not  fail.  With  such  a  sublime  faith  as  this  in  the  God  of 
the  universe,  the  husbandman  goes  forth  to  his  labor  again 
in  the  returning  spring-time.  He  sows  in  faith,  he  cultivates 
in  faith,  and  gathers  in  the  precious  fruits  of  his  toil  with 
rejoicing.     Then  let  every  man  be  true. 

"  To  thine  own  self  be  true, 
And  it  must  follow,  as  the  night  the  day, 
Thou  canst  not  then  be  false  to  any  man." 

And  now,  Mr.  President,  if  the  question  should  be  asked 
you.  Does  farming  pay  ?  or  is  farming  as  profitable  as  other 
business  ?  then  give  the  same  answer  you  would  with  refer- 
ence to  any  other  business  or  profession  (for  it  is  just  as 
pertinent  to  any  other  business  as  to  this),  and  if  the  ques- 
tion should  come,  answer  it  by  saying,  "  Yes,  when  the  right 
man  is  found  in  the  right  place."  Farming  is  a  failure  only 
when  the  wrong  man  is  in  the  right  man's  place  ;  and  it  is 
more  truly  the  case  with  reference  to  farming  than  it  is  to 
any  other  branch  of  business. 

Hence  it  must  be  seen,  that  in  order  to  the  most  successful 
cultivation  of  the  soil,  the  breeding  and  developing  of  cattle, 
and  bringing  them  to  a  profitable  market,  the  right  man  must 
be  found  in  the  right  place. 

Then  we  come  back  to  our  first  statement,  that  the  man  is 
more  than  his  accidents,  even  in  farming ;  and  although 

**  It  may  not  be  our  lot  to  wield 
The  sickle  in  ihe  ripened  field, 
Nor  ours  to  hear  on  summer  eves 
The  reaper's  song  among  the  sheaves  ; 
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THE  OLD  AND  THE  NEW. 


[From  an  Address  before  the  Union  Society.] 


BT  WASHINGTON  GLADDEN. 


Between  the  agriculture  of  the  Revolutionary  period  and 
the  agriculture  of  to-day,  the  difference  was  less  marked,  of 
course,  than  that  in  the  methods  of  communication ;  for  agri- 
culture is  the  oldest  of  the  arts,  and  many  of  its  methods  ad- 
mit of  little  improvement.  Still,  if  the  farmer  of  that  period 
were  to  revisit  the  glimpses  of  the  moon,  he  would  see  some 
sights  that  would  cause  him  to  open  his  eyes  wide.  He  would 
not  find  many  new  kinds  of  staples  growing  on  our  farms ; 
for  I  believe,  that,  of  those  agricultural  products  reported  as 
staples  in  the  last  census,  all  but  one,  sorghum,  was  cultivated 
in  this  country  a  hundred  years  ago.  Some  of  the  things  that 
are  staples  now  were  not,  however,  staples  then ;  cotton,  for 
example,  which  was  raised,  to  some  trifling  extent,  in  gardens, 
even  here  in  New  England,  but  which,  on  account  of  the 
cost  of  preparing  it  for  market  by  hand-labor,  was  not  a 
profitable  crop.  It  was  the  invention  of  the  cotton-gin  in 
1793,  ten  years  after  the  close  of  the  war,  that  led  Cotton 
forth  from  his  nook  in  the  comer  of  the  kitchen-garden,  and 
crowned  him  king.  The  story  of  this  cotton-plant  is  one  of  ' 
the  surprises  of  the  century.  It  was  cotton  that  perpetuated 
slavery,  by  furnishing  a  great  commercial  staple  that  could 
be  raised  and  prepared  for  market  by  ignorant  and  imbruted 
labor.  It  was  cotton,  that,  by  wasting  the  land  on  which 
it  was  planted  year  by  year,  made  an  extension  of  slave  ter- 
ritory necessary  to  the  existence  of  the  slave  system.  And 
thus  it  was  the  edict  of  King  Cotton  that  the  North  was 
roused  to  resist,  when  the  cry  of  "  No  more  slave  States ! "  was 
heard.    That  was  the  cry  that  sent  Abraham  Lincoln  to  the 
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White  House,  that  precipitated  the  Rebellion,  that  shook 
the  land  with  the  thunders  of  civil  war.  Some  hard  things 
are  said  about  King  George  in  the  immortal  Declaration; 
but  this  land  has  suffered  tenfold  more  from  the  tyranny  of 
King  Cotton  than  it  ever  suffered  from  the  tyranny  of  King 
George. 

Most  of  the  farmers  of  1776  made  their  own  tools ;  and,  of 
course,  they  were  clumsy  and  imperfect  enough.  Many  new 
ones  have  been  invented :  all  the  old  ones  have  been  greatly 
improved.  The  plough  that  was  left  in  the  furrow  by  those 
"  embattled  farmers "  who  *'  fired  the  shot  heard  round  the 
world,"  was  a  very  wooden  thing  indeed :  it  could  not  have 
cost  them  much  of  a  pang  to  leave  it  in  the  furrow.  The 
point  only  was  iron ;  the  mould-board  was  wood,  sometimes 
plated  a  little  with  sheet-iron ;  the  standard  rose  almost 
vertically  from  the  beam,  and  was  held  by  two  pegs  driven 
into  it ;  and  the  ploughman  who  followed  such  a  machine  all 
day  must  have  been  a  tired  man  at  nightfall. 

Drilling-machines  for  planting  certain  crops  were  used  by 
very  few  farmers  a  hundred  years  ago ;  but  the  cultivators, 
the  pulverizers,  the  crushers,  the  horse-hoes,  the  horse-rakes, 
the  horse-forks,  and  the  tedders  of  to-day,  were  wholly 
unknown.  Fanning-mills  were  in  use;  but  much  of  the 
grain  was  stiU  cleaned  by  the  hand  fan.  The  only  threshing- 
machines  known  to  the  colonists  were  tte  flail,  the  wooden 
roller,  and  the  horse's  hoof.  A  man  could  thresh  with  a  flail 
from  eight  to  twelve  bushels  a  day  :  with  almost  any  modem 
thresher,  properly  attended,  a  hundred  bushels  per  man  per 
day  is  a  moderate  result. 

The  instruments  for  cutting  grain  and  grass  were  the 
sickle  and  the  scythe :  even  grain-cradles  were  unknown  at 
the  beginning  of  the  century.  Of  course  the  reaping  and 
mowing  machines  had  never  been  thought  of.  The  part  that 
this  invention  has  played  in  our  national  drama  is  one  of  no 
little  interest.  If  it  had  not  been  for  the  reaper,  the  late 
war  micrht  have  had  a  verv  different  issue.    Bv  the  aid  of 
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home  to  harvest  the  crops  on  which  the  army,  and  the  nation, 
and  the  world,  were  fed.  It  is  estimated  by  one  authority, 
that  the  reaping-machines  scattered  throughout  the  country 
at  the  beginning  of  1861  performed  labor  in  harvest  equal 
to  that  of  a  million  men  with  hand  implements. 

One  very  remarkable  circumstance  that  closely  connects 
the  reaping-machine  with  the  destiny  of  the  nation  came  to 
my  knowledge  not  long  ago.  The  fact  is  one  that  I  have  not 
seen  in  print,  and  I  doubt  whether  it  is  generally  known. 

Just  before  the  war,  Mr.  McCormick,  one  of  the  principal 
manufacturers  of  reaping-machines,  brought  suit  against  some 
of  the  other  inventors  for  infringement  of  his  patent.  The 
case  was  tried  at  Cincinnati,  I  think;  several  of  the  rival 
manufacturers  combining  to  resist  Mr.  McCormick's  claim. 
If  his  suit  had  been  successful,  he  would  have  had  a  practical 
monopoly  of  the  business,  and  the  machines  would  have  been 
kept  at  a  very  high  price.  It  was  the  interest  not  only  of 
the  other  manufacturers,  but  of  the  farmers,  and  of  the  coun- 
try at  large,  that  thi^  monopoly  should  not  be  permitted, 
unless  the  law  clearly  authorized  it.  The  two  principal  law- 
yers employed  by  the  defence  were  men  who  were  then 
but  little  known :  their  names  were  Abraham  Lincoln  and 
Edwin  M.  Stanton.  They  had  never  met  before ;  but  during 
this  trial,  in  which  they  were  successful,  they  formed  a 
friendship  which  led,  no  doubt,  to  the  appointment,  in  1862, 
of  Mr.  Stanton  as  secretary  of  war.  Thus  this  lawsuit  about 
a  reaper  not  only  broke  a  monopoly,  and  supplied  the  West- 
ern farmers,  just  before  the  war,  with  these  machines  at  lower 
prices ;  but  it  also  brought  together  the  President  who  pro- 
claimed emancipation,  and  the  great  war  minister  who  organ- 
ized victory  for  the  armies  of  the  North.  Of  coincidences 
like  this  does  Providence  forge  the  links  that  make  up  the 
chain  of  history. 

Into  the  record  of  material  progress  it  is  hardly  necessary 
to  go  any  farther.  Conceive,  if  you  can,  the  life  of  a  peo- 
ple to  whom  so  many  of  those  things  which  to  us  are  the 
commonest  necessaries  of  existence  were  unknown.  A  hun- 
dred years  ago  there  were  no  stoves,  no  furnaces,  no  friction- 
matches  (fires  were  struck  with  flint  and  tinder),  no  steel  or 
gold  pens,  no  i-ubber  over-shoes,  no  rubber  goods  of  any  de- 
scription, no  silver  forks,  no  daguerrotypes,  no  photographs, 
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no  street-cars,  no  railroads,  no  locomotives  (perhaps  in  all 
the  country  two  stationary  engines),  no  steamboats,  no  iron- 
clad ships,  no  breech-loading  guns,  no  iron  safes,  no  circular, 
band,  or  jig  saws,  no  telegi-aph,  no  illuminating-gas,  no  kero- 
sene, no  balloons,  no  elevators,  no  stereotype-plates  (in  this 
country  at  least),  no  paper-making  machinery  (paper  was  all 
made  by  hand),  no  lithographs  (the  age  of  chromo  civiliza- 
tion was  not  yet),  no  power-presses,  no  daily  paper,  no  sew- 
ing-machines, knitting-machines,  pegging-machines,  washing- 
machines,  wringing-machines,  milking-machines,  churning- 
machines,  no  bean-shellers,  cherry-stoners,  raisin-seeders, 
butter-workers,  sausage-grinders,  corn-poppers,  cream-freezera, 
dish-washers,  egg-boilers,  carpet-stretchers,  knife-sharpeners, 
lemon-squeezers,  chicken-hatchers,  baby-jumpers.  Vaccina- 
tion was  unknown.  Ether  and  chloroform  as  anaesthetics  had 
never  been  heard  of.  Gentlemen  wore  no  silk-hats,  —  beavers 
instead,  —  and  no  pantaloons,  only  knee-breeches  and  stock- 
ings; and  there  was  no  need  of  Old  Probabilities  to  tell 
when  to  carry  umbrellas,  because  there  were  no  umbrellas 
to  carry.  We  may  be  inclined  to  pity  the  people  who  lived  at 
a  time  when  all  these  things  were  unknown ;  but  if  we  reflect 
that  in  those  days  the  lightning-rod  man  and  the  life-insur- 
ance agent  had  not  made  their  appearance,  that  the  voice  of 
the  organ-grinder  was  not  heard  in  the  land,  that  the  ballot- 
stuffer  and  the  bull-dozer  were  yet  unknown  to  fame,  and 
that  there  were  few,  if  any,  ,tramps,  and  no  book-agents,  we 
shall  see  that  the  advantage  is  by  no  means  all  on  our  side. 

The  diversions  of  the  people  were  not  numerous.  In  the 
rural  districts  there  were  husking-bees,  and  paring-bees,  and 
quilting-bees ;  and  every  "  raising  "  was  turned  into  a  festi- 
val. The  heavy  timber  of  the  old  houses  and  bams  made  it 
necessary  to  have  a  large  force  of  men  on  hand  to  raise  the 
"  bents,"  after  they  were  framed  together ;  and,  inasmuch  as 
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years,  to  guess  what  the  rank  of  the  farmer  will  be  in  the 
next  century,  and  to  predict  the  changes  that  will  take  place 
in  his  relation  to  our  industrial  and  social  life. 

I  cannot  but  believe  that  these  changes  will  have  the  effect 
to  elevate  the  farmer,  to  raise  his  rank  in  our  industrial 
hierarchy.  During  the  last  twenty-five  years  the  tendency 
has  been  away  from  thd  farms,  and  toward  the  towns.  The 
great  improvements  in  machinery  and  in  the  facilities  of  com- 
munication, the  specialization  of  industries,  and  the  organi- 
zation of  trade  and  manufactures,  have  afforded  opportunities 
for  rapid  gains ;  and  the  farmers'  boys,  who  looked  from  afar 
upon  the  glittering  prizes  that  the  people  in  the  towns  were 
winning,  have  been  inflamed  with  the  ambition  to  have  at 
share  in  this  boundless  gain.  So  it  has  come  about  that  our 
cities  have  grown  much  faster  than  was  wholesome  for  them 
or  for  the  countiy.  But  we  are  beginning  now.  to  find  out 
that  the  Fortune  that  dwells  in  towns,  and  that  presides  over 
trade  and  manufactures,  is  a  freakish  goddess,  and  that  the 
favors  which  at  one  moment  she  lavishly  bestows,  in  the  next 
moment  she  heartlessly  snatches  away.  Of  those  people  in 
our  cities,  who,  four  or  five  years  ago,  thought  themselves  well 
to  do,  a  large,  proportion  are  now  penniless  ;  and  with  many  of 
them  the  question  of  food  is  becoming  a  very  serious  question. 
Thousands  of  them  have  unburdened  themselves  of  heavy 
obligations  by  means  of  the  bankrupt  law ;  and  there  are 
not  a  few,  who,  with  consciences  too  scrupulous  to  seek 
relief  in  this  way,  are  still  laden,  and  will  be  laden  for  many 
years,  with  a  terrible  load  of  debt  which  the  shrinkage  of 
values  has  let  down  upon  them.  And  while  there  is  good 
reason  now  to  hope  that  we  have  come  to  the  turning  of 
the  tide  in  our  business,  that  the  period  of  depreciation  and 
disaster  is  about  closing,  and  that  we  shall  see  an  improve- 
ment from  this  day  in  trade  and  in  our  manufacturing  in- 
terests, yet  this  improvement  will  be  slow ;  the  profits  of 
business  will  be  small ;  and  only  those  will  be  able  to  sustain 
themselves,  who  know  how  to  work  on  the  narrowest  margins, 
and  to  practise  the  most  rigid  economy.  Even  though  trade 
should  be  moderately  good  in  the  future,  a  large  slice  of  the 
profits  will  be  consumed  by  taxes.  The  cities  and  large 
towns  are  nearly  all  burdened  with  enormous  debts;  and 
they  have  got  in  the  habit  of  making  large  appropriations 
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for  current  expenditures.  It  is  not  an  easy  task  to  cut  down 
the  expenses  of  a  city :  too  many  people  who  vote,  and  do 
not  pay  taxes,  are  interested  in  keeping  them  up.  Even, 
therefore,  if  no  attempt  be  made  to  reduce  the  debt,  the  in- 
terest account  and  the  current  expense  account,  to  be  annu- 
ally provided  for  by  taxation,  will  be  suflBciently  large  to 
add  greatly  in  all  our  cities  to  the  ^embarrassments  of  busi- 
ness. Under  these  circumstances  I  do  not  expect  to  see  the 
population  of  the  cities  growing  in  the  next  few  years,  as  it 
has  been  growing  now  for  several  years,  at  the  expense  of 
the  farming-districts.  Some  cities  and  large  towns  will  con- 
tinue to  grow  rapidly,  no  doubt;  but  many  will  stop 
growing,  and  some  will  suffer  a  decrease  of  their  population. 
Neither  are  the  manufacturing  villages  likely  to  grow.  The 
manufacturing  facilities  are  now  largely  in  excess  of  the 
public  needs;  and  many  that  have  been  employed  in  this 
kind  of  labor  will  be  obliged  to  return  to  the  farms. 

I  expect,  therefore,  to  see  the  business  of  farming  rising 
in  the  popular  favor,  to  see  the  currents  of  population 
tending,  in  many  cases,  away  from  the  cities,  and  toward  the 
farms,  to  see  the  people  that  now  till  the  land  more  con- 
tented than  they  have  been  with  their  calling,  and  more 
determined  to  excel  in  it,  to  put  their  brains  and  their 
hearts  into  it,  and  to  make  the  farmer's  life  not  only  a  life 
of  plenty,  but  a  life  of  culture  and  of  beauty.  Your  greatly 
improved  machinery  and  methods  relieve  you  of  much  of  the 
drudgery  that  was  inevitable  when  I  was  a  farmer's  boy; 
and  your  recent  complaint  of  the  lack  of  help  —  which,  you 
say,  explains  the  fact  that  so  many  acres  have  been  lost  to 
cultivation  on  these  hills  —  will  not  be  heard  so  frequently  in 
the  near  future ;  for  there  are  thousands  of  people  in  the 
large  towns  who  will  be  glad  to  work  for  you  for  reasonable 
wages,  after  they  have  starved  a  little  while  longer.  I  wish 
that  you-  would  put  yourselves  in  communication  with  our 
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beny-bushes,  again  subdued,  and  brought  under  tillage,  and 
the  once  fruitful  fields  that  are  now  wildernesses  again 
rejoicing,  and  blossoming  as  the  rose ;  but  we  may  also  hope, 
that  with  his  increased  prosperity  and  his  added  leisure, 
and  the  strengthened  sense  of  the  dignity  of  his  vocation, 
some  improvement  will  also  take  place  in  the  social  life  of 
the  farmer.  Many  things  can  be  done-  to  make  the  farm- 
life  brighter  and  more  attractive.  Mr.  Waring  thinks  that 
the  farmers  of  any  given  district  might  group  their  homes  in 
villages,  —  not  living  upon  their  farms,  but  going  back  and 
forth  between  the  farm  and  the  home  daily,  and  that  the  loss 
of  time  in  travelling  would  be  more  than  made  up  by  the  gain 
of  being  near  to  school  and  church  and  lecture-hall,  and 
having  such  greatly  improved  opportunities  of  social  enjoy- 
ment and  culture.  I  am  not  at  all  sure  that  this  plan  would 
work  in  all  neighborhoods;  especially  would  it  be  difficult 
to  realize  in  such  a  town  as  Blandford,  where  the  distances 
are  so  long,  and  the  hills  so  steep.  But  the  thing  is  worth 
thinking  of;  and  the  suggestion  of  a  more  perfectly  devel- 
oped social  life,  of  more  frequent  assemblies  for  social  pur- 
poses, to  be  held  in  the  leisure  season,  —  assemblies  in  which 
innocent  diversion  shall  be  combined  with  mental  improve- 
ment,—  is  a  suggestion  that  I  know  the  farmers  of  Blandford 
are  ready  to  heed.  The  evidence  that  they  are  awake  to  the 
importance  of  cultivating  the  social  element,  and  believe  not 
only  in  getting  a  living,  but  in  taking  the  good  of  life  as 
they  go  along,  I  have  seen  while  I  have  been  among  them. 

And  such  signs  as  these  are  full  of  promise.  When  farm- 
life  is  relieved  in  part  of  its  lonesomeness,  and  when  its 
lack  of  opportunities  for  mental  quickening  shall  be  supplied, 
many  of  our  brightest  boys  and  girls,  that  are  now  inclined 
to  run  away  from  the  farms  to  the  towns,  will  be  held  fast 
to  the  soil ;  and  some  of  that  mental  energy,  which  in  the  last 
half-century  has  gone  into  the  development  ©f  our  mechan- 
ical and  commercial  and  manufacturing  industries,  will  be 
expended  upon  the  improvement  of  our  agriculture. 
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TREATMENT  OF  FARM-STOCK. 


[From  an  Address  before  tbe  Housatonic  Agricultural  Society.  ] 


BY  HENBT  BEBOH. 


It  is  an  undeniable  fact,  which,  doubtless,  each  one  of  you 
recognizes,  that  domestic  animals  are  the  indispensable  popu- 
lation of  the  farm,  and  form  its  principal  riches.  Without 
these  creatures,  agriculture  would  be  impossible.  It  follows, 
therefore,  that  it  is  the  duty  and  policy  of  agricultural  socie- 
ties to  impress  upon  the  minds  of  cultivators  of  the  soil  the 
necessity  of  employing  the  best  means  in  their  power  for  the 
improvement  of  their  stock,  their  care,  and  their  humane  and 
intelligent  utilization.  Every  living  creature  has  assigned 
to  it  a  limit  of  endurance  and  power;  and  whoever  attempts 
to  exceed  it  commits  a  blunder  and  a  sin  which  is  certain  to 
avenge  itself,  at  a  cost  vastly  disproportionate  to  the  advan- 
tage contemplated.  There  is  a  perfectly  natural  accord 
between  this  admirable  society  of  yours,  gentlemen,  and  the 
one  which  I  have  the  honor  to  represent.  You  seek  to  make 
the  world  profit  by  the  labors  of  the  toiling  animal ;  we,  to 
protect  and  preserve  its  powers  from  that  cruel  deterioration 
consequent  on  unreasonable  treatment. 

That  agriculture  may  reap  full  benefit  of  the  labor  of  brutes, 
it  is  essential  to  estimate  carefully  the  distance  to  be  trav- 
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suppose  that  any  of  the  laws  of  the  Creator  of  all  things  can 
be  subverted  or  disobeyed  by  mankind  with  impunity.  You 
may  over-work,  over-drive,  over-load,  your  patient  and  sub- 
missive animal;  but  you  abstract  so  much  wealth  Arom  your 
possession  by  so  doing.  The  laws  of  vital  economy  are  aptly 
illustrated  by  a  little  story  which  I  remember  to  have  read 
somewhere,  in  substance  as  follows :  A  youth  and  an  old 
man  started  off  together  on  a  long  journey ;  the  former  on  a 
jet-black  fiery  charger,  the  latter  on  a  quiet,  undemonstrative 
gray  nag.  At  the  start  the  black  steed  was  soon  out  of 
sight;  and,  ere  a  quarter  of  the  journey  was  performed  by  the 
steady  old  gray,  already  had  the  youth  put  half  the  road 
behind  him.  Thus  they  journeyed  on,  until  at  length  the 
old  man,  on  looking  up,  thought  he  discerned  in  the  distance 
a  dark,  moving  spot,  which  suggested  to  his  mind  the  possi- 
bility that  his  young  friend,  having  met  with  some  accident, 
had  been  compelled  to  moderate  his  speed.  As  he  pro- 
gressed, the  dark  spot  became  more  distinct,  until  at  last  it 
assumed  the  form  and  aspect  of  a  horse  and  rider,  which  soon 
thereafter  resolved  itself  into  what  had  been,  at  the  start,  his 
dashing  companion.  But,  alas,  how  changed !  Where  were 
now  the  freshness,  vigor,  and  impatient  confidence  which 
characterized  the  outset?  Where  the  spirit,  elegance,  and 
proud  assurance  of  the  start  ?  Gone,  all  gone,  and  in  their 
stead,  pallor,  exhaustion,  and  dismay.  And  so  they  both 
reached  the  appointed  goal  at  the  same  instant  of  time^  — 
the  black  steed  and  its  rider,  broken,  strained,  and  weary ; 
and  the  old  man  and  his  plodding  servant,  tired,  it  is  true, 
but  ready  for  a  future  journey. 

So  interwoven  with  and  dependent  on  the  brute  creation 
is  the  prosperity,  and  even  life,  of  mankind,  that  often  the 
meanest  insect  and  bird  stand  sentinel  over  their  property. 
It  would  astonish  and  confound  an  individual  addicted  to 
the  wanton  destruction  of  little  birds,  for  example,  to  learn 
the  value  to  agriculture  of  these  seemingly  insignificant 
creatures.  Permit  me  to  cite  an  example  of  the  unapprecia- 
ble  utility  of  only  one  of  them,  —  the  martin,  a  species  of 
sparrow.  From  the  15th  of  April  to  the  29th  of  August, 
eighteen  of  these  birds  were  once  killed,  in  the  stomachs  of 
which  were  discovered  not  less  than  eighty-six  hundred  and 
ninety  insects   destructive  to  the  produce   of   the    farm; 


Digitized  by 


Google 


24  MASSACHUSETTS  AGRICULTURE. 

which  gives,  for  each  day  and  bird,  a  total  of  four  hundred 
and  eighty-three  insects  destroyed.  Even  though  the  sense- 
less butchery  of  these  feathered  friends  of  man  were  done 
under  the  pretence  of  supplying  food  for  the  table,  imagine, 
if  you  can,  how  many  bushels  of  wheat,  or  barrels  of  wine, 
or  bales  of  cotton,  are  represented  in  each  of  these  little 
victims !  Nor  is  this  war  of  extermination  carried  on  alone 
by  men;  but  children  of  that  age,  as  La  Fontaine  says, 
"  which  is  without  pity,"  take  part  in  this  wanton  savagery 
by  destroying  the  nests,  and  killing  the  helpless  young,  of 
these  unpaid  servants  of  the  tillers  of  the  soil.  The  sight 
of  a  beautiful  bird  sporting  among  the  trees  and  flowers  is 
regarded  by  these  thoughtless  idlers  as  a  mere  target,  formed 
by  the  Creator  for  them  to  mutilate  and  kill.  But  let  us 
consider,  for  a  moment,  what  we  protect  when  we  defend 
the  brute  creatures.  In  1860  there  were  in  the  United 
States  nine  millions  of  horses  and  mules,  twenty-nine  millions 
of  neat-cattle,  twenty-four  millions  of  sheep,  thirty-seven 
millions  of  swine.  Their  aggregate  value  was  one  billion 
dollars,  having  doubled  in  ten  years.  Their  annual  revenue 
—  calculating  twelve  million  of  working-horses,  mules,  and 
yokes  of  oxen,  at  fifty  cents  per  day  for  three  hundred  work- 
ing-days only  —  is  one  billion,  eight  hundred  millions  of  dol- 
lars per  annum.  To  this  must  be  added  their  flesh,  and 
other  products  of  their  bodies,  making  a  total  revenue  of 
over  two  billion  dollars,  —  almost  as  much  as  cur  national 
debt.     That  from  fowl  or  fish  is  proportionally  great. 

A  few  years  ago  the  farmers  of  New  England  were  unwise 
enough  to  kill  a  certain  race  of  birds  which  eat  a  little  of 
their  grain ;  and  the  result  of  their  folly  was,  that  the  entire 
hay-crop  of  that  season  was  destroyed ;  and,  later  still,  the 
husbandmen  of  Nebraska  imitated  their  foolish  example  by 
exterminating  another  friendly  bird,  which  they  fed  to  the 
hogs  in  vast  numbers ;  the  consequence  of  which  was,  that 
swarms  of  grasshoppers  immediately  made  their  appearance. 


Digitized  by 


Google 


TREATMENT  OF  FARM-STOCK.  25 

world's  scorn,  —  it  is  useful  and  interesting  to  know  if  the 
germs  of  their  turpitude  were  perceptible  in  the  days  of  their 
j-outhful  innocence  ;  whether  the  cold-blooded  murderer  of 
later  life  gave  evidences  of  his  future  ferocity  by  the  torture 
of  dumb,  unoffending  brute  creatures.  The  tyrant  Domi- 
tian,  while  yet  an  infant,  history  informs  us,  foreshadowed 
that  diabolical  character  which  subsequently  terrified  the 
world,  in  his  love  of  cruelty  to  flies  and  other  insects,  by 
tearing  off  their  wings  and  legs.  A  royal  child,  afterwards 
Louis  XII r.  of  France,  once  crushed  beneath  the  heel  of  his 
boot  a  little  sparrow  which  had  taken  refuge  in  his  bosom ; 
seeing  which,  the  good  king  his  father,  Henry  IV.,  exclaimed 
to  his  queen,  "Wife,  I  pray  that  I  may  outlive  that  son, 
else  he  will  be  sure  to  maltreat  his  mother."  And  the  pre- 
diction was  verified  ;  for  we  know  that  Marie  de  Medicis  died 
at  Cologne  at  sixty-eight  years  of  age,  exiled,  and  reduced 
to  the  greatest  extreme  of  misery,  by  her  son.  Henry  IV. 
proved  a  prophet.  Moreover,  at  the  siege  of  Montauban, 
this  same  cruel  child,  now  become  a  monarch  and  a  man, 
heai*tlessly  stood  by,  and  mimicked  the  dying  contortions  of 
his  Protestant  prisoners.  Hogarth,  you  may  remember,  in 
his  "  Four  Phases  of  Cruelty,"  makes  the  child  that  is  repre- 
sented as  torturing  a  dog  in  the  first  picture,  terminate  his 
career  by  a  murder  in  the  last.  Civilization  has  been  aptly 
compared  to  a  fine  diamond,  which  each  succeeding  genera- 
tion polishes  a  side  or  angle  of.  Now,  if  this  simile  be  cor- 
rect, it  follows,  I  think,  as  a  natural  consequence,  that  one  of 
these  angles  must  represent  humanity  to  the  inferior  animals; 
and  that  this  social  gem  of  ours  can  never  be  complete  until 
this  one  is  rendered  as  resplendent  as  the  rest. 

Upon  the  right  bank  of  the  Ganges  stands  a  lofty  and 
beautiful  monolith  of  red  granite,  bearing  inscriptions  there- 
on, which,  until  lately,  could  not  be  intei-preted.  A  learned 
pundit  has,  however,  deciphered  them ;  and  what  do  you 
suppose  they  mean?  Why,  it  is  an  ukase,  made  by  the 
reigning  sovereign  of  the  time,  forbidding  cruelty  to  ani- 
mals. Think  of  it,  that  in  distant  India,  twenty-one  hundred 
years  ago,  the  policy  and  humanity  of  mercy  to  God's  inferior 
creatures  was  proclaimed,  while  we  in  our  time  have  delayed 
making  a  similar  provision  until  some  dozen  years  ago  !  But 
we  have  gone  to  work  in  earnest,  it  must  be  admitted,  to  re- 
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pair  this  great  national  wrong;  and  within  the  past  twelve 
yeai-s  thirty-four  States  of  the  Union,  recognizing  the  justice 
and  beauty  of  the  example  of  New  York,  have  incoi-porated 
among  their  laws  statutes  almost  identical  with  our  own.    I 
wish  you  had  the  time  and  the  patience  to  listen  to  my  expe- 
rience of  the  prejudice  and  opposition  by  which  this  merci- 
ful movement  was  surrounded   in  its  inception;  but  this 
may  not  be,  and  I  must  hasten  to  a  conclusion.     Cruelty  to 
animals  is  in  itself  bad  enough ;  but  it  becomes  doubly  so, 
when  we  think  of  the  direful  moral  consequences  it  inflicts 
on  the  human  race.     I  could  occupy  the  whole  day  with  illus- 
trations, but  will  content  myself  by  referring  to  one  only. 
About  a  year  ago  I  received  a  letter  whose  composition  and 
orthography  bespoke  the  writer  to  be  a  person  of  good  educar 
tion  and  respectability,  although  poor.     It  was  from  a  man 
who  said  he  occupied,  along  with  his  wife,  the  fourth  floor  of 
a  tenement-house,  and  their  only  companion  and  associate 
was  a  cat,  Avhich  -had  been  allied  to  them  by  the  ties  of 
friendship  for  many  years.     They  being  childless,  loved  this 
speechless  creature  with  real   affection,  which  it  returned 
with  almost  human  fondness.     Upon  the  saciie  floor,  and  in 
the  rear,  the  letter  went  on  to  say,  there  resided  a  cruel  and 
vindictive  man,  who  had  just  thrown  this  unoflFending  animal 
out  of  the  window  into  the  yard  below,  whereby  its  back 
was  broken,  and  it  had  died  in  consequence.     "  Now,"  said 
the  affected  writer,  —  "now,  Mr.  Bergh,  I  address  you  this 
letter,  not  so  much  in  anger  as  in  sorrow,  to  ask  you  to  em- 
ploy the  legal  authority  you  possess  to  make  this  man  realize 
the  crime  which  he  is  guilty  of,  and  for  this  reason  :   he  has 
a  sick  wife,  whom  he  is  in  the  almost  daily  habit  of  abusing 
and  beating;   and  I  believe,  if  he  was   made   to  feel  the 
wrong  he  has  done  to  his  brute  victim,  his  suflfering  wife 
would  reap  the  benefit." 

Yes.  the  nractice  of  cnieltv  toward  infftrior  crpAtiirea.  no 
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ed  and  reverend  clergyman  who  represents  so  faithfully 
his  heavenly  Master  among  you.  I  am  sure  that  he  and  you 
will  pardon  me  for  giving  utterance  to  an  unpleasant  fact, 
which  has  occasioned  me  no  little  pain,  as  well  as  astonish- 
ment ;  to  wit,  that  the  clergy,  as  a  rule,  have  not  given  to 
this  humane  cause  which  I  serve,  the  consideration  and 
support  which  we  have  a  right  to  expect  of  them.  I  will  not 
assume  that  this  apathy  arises  from  a  belief  that  this  vast 
portion  of  God's  creation  is  soulless,  and  hence  beyond  the 
sphere  of  their  recognition.  I  only  state  my  experience,  and 
leave  you  to  provide  an  explanation,  if  you  can,  while  I 
relate  to  you  an  appropriate  anecdote. 

The  other  day,  in  New  York,  a  gentleman  was  presented  to 
me,  who  is  doubtless  known  to  you  by  the  peculiar  humor 
which  characterizes  his  writings,  —  I  mean  "  Josh  Billings." 
'*  Bergh,"  said  he,  after  the  formalities  of  presentation  were 
over,  *'  I  have  long  desired  to  meet  you,  and  take  you  by  the 
hand.  I  am  in  full  sympathy  with  you,"  he  continued,  "and, 
as  an  illustration  of  that  fact,  I  will  relate  to  you  an  incident. 
I  met  a  clergyman,  the  other  day,  and  our  conversation 
turned  on  the  work  you  are  doing.  To  my  amazement  he 
poo-poohed  the  thing,  and  said  there  was  too 'much  fuss 
made  about  these  senseless  animals ;  that  they  were  made  to 
labor  and  to  suffer ;  and  that  was  all  there  was  in  it.  *  Look 
here,  parson,'  said  I,  '  it  is  my  opinion,  that  however  religious 
you  may  think  yourself,  even  though  you  were  as  pious  as 
that  entire  godly  city,  of  New  York  together,  nevertheless 
it  is  my  belief  that  you  can't  get  into  heaven  on  a  sore-back 
horse.  You  may  make  a  dash,  and  try  to  get  through  the 
gate ;  but  you  will  be  sure  to  find  some  of  Bergh's  men  there, 
who  will  drive  you  back.  They  may  let  the  horse  in ;  but 
there  isn't  a  ghost  of  a  chance  for  you  ! ' "  Mr.  President,  I 
will  conclude  by  repeating  these  beautiful  and  appropriate 
lines,  with  which  mpst  of  you  are  doubtless  familiar :  — 

**  A  man  of  kindness  to  his  beaat  is  kind; 
But  brutal  actions  show  a  brutal  mind. 
Remember,  He  that  made  thee  made  the  brute, 
That  gave  thee  speech  and  reason,  formed  him  mute: 
He  can't  complain ;  but  God's  all-seeing  eye 
Beholds  thy  cruelty,  he  hears  his  cry. 
He  was  designed  thy  servan^,  not  thy  drudge, 
And  know  that  his  Creator  is  thy  Judge! " 
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FARMS. 

WORCESTER   WEST. 

[Statement  of  John  T.  Ellsworth.] 

The  farm  which  I  enter  for  the  society's  premium  is  in 
Barre,  and  known  as  the  Lee  Farm,  from  the  fact  of  its  hav- 
ing been  in  the  possession  of  the  Lee  family  from  the  time 
of  ite  first  settlement  until  I  became  the  owner  of  it,  twenty 
years  ago.  It  contains  a  hundred  and  forty-two  acres  of 
land,  with  ample  and  convenient  buildings ;  and  is  subdi- 
vided as  follows, — forty  acres  of  improved  land  (twelve  acres 
of  which  was  ploughed  and  cultivated  this  year),  seventy- 
five  acres  of  pasture,  and  twenty-seven  acres  of  wood  and 
timber. 

My  crops  the  present  year  are  as  follows,  —  three  hundred 
and  seventy  bushels  of  com,  fortj'-four  bushels  of  oats,  a 
hundred  and  forty  bushels  of  potatoes,  three  hundred  and 
twenty-five  bushels  of  mangolds,  a  hundred  and  thirty-five 
bushels  of  large  turnips,  six  hundred  b.ushels  of  flat  turnips, 
two  hundred  heads  of  cabbages,  twenty-five  cartloads  of 
pumpkins,  twenty  barrels  of  apples,  and  forty-three  hun- 
dred pounds  of  pork.  I  have  had  the  whey  from  twenty 
cows'  milk  besides  my  own  for  summer  feed  for  my  hogs. 
My  stock  is  mostly  of  high  grade  Shorthorns  of  my  own 
raising,  and  consists  of  a  pair  of  oxen,  a  bull,  twenty-three 
cows,  twelve  heifers,  six  calves,  one  sheep,  three  horses,  a 
breeding-mare,  two  colts,  twelve  hogs,  and  forty-one  pigs.  I 
cut  about  sixty  tons  of  hay,  a  ton  of  green  rye,  two  tons  of 
Hungarian  grass,  and  three  tons  of  rowen.  My  hay-crop  is 
not  an  average  yield,  on  account  of  drought  of  previous 
years. 

From  April  1  to  Oct.  1  the  yield  of  milk  from  twenty- 
three  cows  was  91,870  poifnds,  from  which  was  made  2,297 
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pounds  of  butter  and  6,694  pounds  of  cheese.  For  the  re- 
maining six  months  of  the  year  I  estimate  one-thhd  as  much, 
or  30,600  pounds  of  milk  more. 

My  first  gieen  crop  which  I  feed  to  my  cows  is  winter  rye, 
which  I  commence  to  cut  and  feed  in  the  stable  as  soon  as 
the  grain  begins  to  head,  and  continue  to  use  it  so  long  as  it 
remains  green.  Next  I  use  grass  mown  in  early,  rich  places, 
where  it  would  lodge  and  spoil,  if  left  to  be  cut  for  the  hay- 
crop.  Then  I  use  green  oats,  which  are  sown  thickly  upon 
rich,  well-tilled  land.  When  this  is  past,  Stowell's  ever- 
green sweet-corn  is  large  enough  to  cut,  which  I  continue  to 
use  till  frost  comes.  Corn  I  consider  the  most  valuable  of 
all  green  crops  for  the  dairy.  The  last  crop  of  the  year,  and 
the  best  one  too,  considering  its  cost,  I  think,  is  the  flat  tur- 
nip, which  I  feed  to  my  cows  till  the  ground  freezes.  I  feed 
them,  strewn  upon  grass  ground,  after  the  cows  have  been 
milked.- 

I  have  commenced  a  system  of  improvement  of  my  worn- 
out  pasture-land,  by  taking  out  the  stones,  ploughing,  culti- 
vating, manuring,  and  re-seeding.  In  this  way  I  expect  to 
restore  my  pastures  to  that  abundant  supply  of  sweet,  milk- 
producing  grass  that  was  produced  so  abundantly  in  former 
years.  This  I  do  in  small  sections,  as  fast  as  my  regular  farm- 
operations  will  allow. 

Babbb,  Oct.  15, 1877. 
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FARM-WORK. 
ESSEX. 

[From  the  Eeport  on  Town  Teams.] 

Within  a  few  years  a  great  change  has  taken  place  in  the 
manner  of  doing  farm-work,  particularly  that  requiring  ani- 
mal labor.  Horses  have,  to  a  great  extent,  been  substituted 
for  oxen  ;  and  we  now  find  few  farmers  owning  working-oxen. 
This  has  resulted  from  several  causes.  The  small  profit  in 
making  beef  since  the  supply  has  come  mainly  from  the  West, 
the  greater  quickness  with  which  many  kinds  of  work  can  be 
performed  by  horses,  and  the  high  price  of  fodder  in  past 
years,  have  all  .contributed  to  this  result.  But  we  have 
sometimes  thought  that  farmers  have  gone  too  far  in  this 
direction ;  and  we  hold  that  the  comparative  value  of  horees 
and  oxen  for  ordinary  farm-labor  is  really  quite  an  important 
question  for  every  farmer. 

Undoubtedly  the  use  of  hoi-ses  is  most  economical  for  the 
performance  of  many  kinds  of  work,  such  as  ploughing  "  old 
ground,"  harrowing,  and  many  kinds  of  teaming;  but  yet 
there  are  some  things  which  can  be  done  best  by  oxen.  It 
is  seldom  that  a  horse-team  can  turn  over  grass-ground  so 
well  as  oxen,  especially  if  the  ground  be  rough  or  stony; 
and  generally,  for  any  kind  of  work  requiring  especial 
strength   and  steadiness,   oxen   are  preferable.     Still   it  is 
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nesses  for  horses,  and  no  equipments  for  oxen,  he  must  con- 
sider whether  it  will  pay  him  to  go  to  the  expense  of  an  out- 
fit for  an  ox-team.  If  his  business  is  such  as  to  require 
a  large  amount  of  teaming  on  the  road,  he  must  consider 
Avhether  his  work  cannot  be  done  more  economically  by 
horses.  But  then  we  suppose  it  is  the  experience  of  almost 
every  farmer,  that,  when  he  finds  it  necessary  to  sell  his 
hoi-se,  he  cannot  get  as  much  as  he  gave,  even  if  his  horse 
has  not  depreciated  in  value.  We  do  not  think  this  applies 
particularly  to  farmers,  but  suppose  it  to  be  a* general  law, 
—  with  now  and  then  an  exception,  —  that  the  man  who 
buys  a  horse  does  not  usually  get  his  money  back  when  he 
sells.  The  animal  is  subject  to  the  ten  thousand  ills  to  which 
horse-flesh  is  heir ;  and  he  is  liable  any  day  to  find,  even  if  he 
buys  a  sound  horse,  that  by  some  unlucky  wrench  or  strain, 
or  carelessness,  fifty  per  cent  of  the  value  has  vanished.  If 
he  makes  an  unlucky  trade,  and  finds  that  his  horse  has  some 
quality  Avhich  he  doesn't  like,  or  is  utterly  wanting  in  the  traits 
he  most  desires,  he  cannot  easily  sell,  but  must  wait  months 
for  a  customer,  and  then  sell  at  a  low  figure.  It  is  true  it  is 
not  much  easier  to  find  a  customer  for  a  poor,  thin  pair  of 
oxen,  than  for  a  horse ;  but  we  don't  believe  a  good  farmer 
will  often  have  that  kind  of  oxen.  If  oxen  are  fat  enough 
for  beef,  they  will  always  sell  at  the  market-price ;  so  that 
if  one  buys  a  pair  of  cattle  to  work  for  a  short  time,  he  need 
not  lose  any  thing  if  the  price  of  beef  remains  the  same. 

The  difference  in  the  cost  of  keeping  a  pair  of  horses  and 
a  seven-foot  pair  of  cattle  for  a  year  is  not  very  much.  The 
oxen  probably  cost  the  most  in  the  winter,  and  the  horses  in 
the  summer.  We  do  not  advocate  the  use  of  oxen  for  farm- 
work  by  every  farmer ;  but  we  think,  that,  by  proper  manage- 
ment, they  can  be  used  profitably  to  a  greater  extent  than 
they  are.  And  the  first  and  principal  point  is  to  buy  the 
right  kind  of  cattle.  It  is  a  common  notion  that  it  is  most 
profitable  to  buy  thin  cattle,  and  by  good  keeping  get  them 
fat,  thus  making  a  gain.  We  believe  this  is  a  great  mistake. 
Our  own  experience  is,  that  the  most  unfortunate  trades  we 
ever  made  were  in  buying  that  kind  of  stock.  There  is 
always  some  reason  why  cattle  are  thin  ;  and,  unless  we  know 
all  about  them,  it  is  impossible  to  tell  whether  it  is  for  want 
of  good  keeping,  or  because  they  are  dainty,  or  by  reason  of 
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hard  work.  If  it  is  because  of  poor  keeping,  they  will  thrive 
and  fatten  on  good  living.  But  nine  times  in  ten  cattle  are 
thin  and  lank  either  from  daintiness  or  hard  work.  There 
is  nothiug  more  provoking  than  to  see  cattle  poke  over  their 
feed,  only  eating  the  choicest  bits ;  and  it  is  almost  impossible 
to  fatten  such  stock.  And,  as  far  as  profit  is  concerned,  one 
might  about  as  well  turn  his  grain  into  a  rat-hole  as  to  feed 
it  to  cattle  that  have  been  worked  down  thin  on  good  keep- 
ing. If  one  finds  himself  posses^^ed  of  such  a  pair,  he  cannot 
easily  sell  them  for  work,  and  cannot  fatten  them  in  any 
reasonable  time,  and  he  concludes  that  ox-labor  is  very  un- 
profitable. 

Instead  of  buying  such  stock  because  it  seems  cheap,  we 
believe  it  better  economy  to  purchase  young,  thrifty,  good- 
shaped  stock,  already  in  condition  to  make  decent  beef.  The 
first  cost  mftay  be  a  little  greater,  but  so  will  be  the  receipts 
when  they  are  sold.  If  they  are  fat,  good  provender  will 
keep  them  so ;  and  the  chances  are,  that  they  will  continue  to 
gain.  If  they  do  not  work  well,  they  can  be  sold  any  day  to 
the  butcher  for  the  market-price.  It  will  also  generally  be 
found  that  good-natured,  docile  animals  —  such  as  take  on  fat 
readily,  and  "  keep  themselves  well  *'  —  are  the  best  workers. 
The  fractious,  high-tempered  cattle  worry  more  at  their  work, 
are  more  liable  to  be  abused  by  drivers,  and  consequently  do 
not  thrive  as  well. 

We  have  found,  too,  that  oxen  fat  enough  for  the  butcher, 
if  good  shaped  and  thriftj^  stand  the  heat  better  than  thin 
ones. 

Other  points,  such  as  the  breed  of  cattle  best  for  farm- 
work,  the  most  economical  mode  of  feeding,  and  kindred 
questions,  might  be  discussed ;  but  this  paper  is  of  suflBcient 
length.  To  sum  it  all  up,  we  believe  that  every  farmer  will 
do  well  to  consider  whether  or  not  it  is  prudent  for  him  to 
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[Fiom  Uie  BejKirt  upon  Draft-Horses.] 


It  has,  of  course,  occurred  to  the  mind  of  every  farmer, 
how  rapidly  oxen  as  beasts  of  labor  are  being  superseded  by 
hoi-ses.  But  perhaps  it  is  worth  recording  in  the  Transactions 
of  our  Society,  that,  in  the  year  1870,  the  United  States  had 
7,145,370  horses,  —  nearly  one-eighth  in  the  whole  world. 
This  fact  alone  demonstrates  that  to  us  as  a  nation  the  horse 
is  a  matter  of  importance,  —  of  supreme  vital  importance, — 
and  should  be  treated  accordingly ;  should  be  bred  according 
to  scientific  principles ;  should  be  reared,  handled,  and  trained 
with  care  ;  and  the  result  will  show,  as  it  has  already  shown 
in  the  United  States,  that  what  contributes  to  the  welfare  of 
the  whole  country  also  contributes  to  the  individual  welfare 
of  all  classes,  of  all  citizens,  but  more  particularly  to  the 
farmer,  with  whose  interests  he  is  closely  identified. 

It  is  our  belief,  and  it  seems  to  be  the  universal  judgment 
in  this  section  of  the  country,  that  kind,  tractable  horses, 
weighing  from  a  thousand  to  twelve  hundred  pounds,  are  best 
adapted  to  the  present  wants  of  the  New-England  farmer; 
and  we  would  urge,  that,  in  the  selection  of  draft-horses, 
especial  attention  be  given  to  their  fast  walking^  as  well  as  to 
their  good  working-qualities. 

HoBACE  F.  DoKGFELLOW,  Cluiirman. 
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PLOUGHING. 
WORCESTER  SOUTH. 

[From  the  Report  of  tbe  Committee.] 

The  importance  of  the  proper  preparation  of  the  soil  for 
the  reception  of  the  seed  cannot  be  too  highly  estimated. 
The  correctness  of  this  proposition  will  be  readily  admitted 
by  those  who  remember  the  fact  that  such  a  preparation  is 
absolutely  necessary  to  insure  paying  success  in  the  raising 
of  any  given  crop.  Not  only  is  the  germination  of  the  seed 
affected  by  neglect  in  this  matter ;  but  the  future  growth  ' 
of  the  embryo  plant  will  also  be  seriousljs  if  not  disastrously, 
retarded  by  it.  The  laws  of  nature  will  not  be  annulled  nor 
suspended  to  accommodate  those  who  from  ignorance  neg- 
lect, or  from  shiftlessness  fail,  to  obey  those  laws. 

The  complete  and  thorough  pulverization  of  the  soil  is 
essential  in  order  that  the  tiny  and  tender  rootlets  of  the 
growing  plant  may  not  be  hindered  nor  baffled  in  their  tire- 
less search  for  subsistence.  In  this  preparatory  work  the 
plough  performs  the  initial,  and,  in  some  respects,  the  most 
important  part;  for  no  succeeding  operations. with  harrow, 
cultivator,  horse  or  hand  hoe,  can  compensate  for  the  failure 
of  the  plough  to  do  its  work  well.  The  application  of  scien- 
tific rules  and  principles  in  the  construction  of  this  impor- 
tant implement,  so  as  to  secure  ease  in  draft  as  well  as  in  the 
holdiner.  has  made  this  nart  of  the  work  comnarativelv  ftaav 
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forty  years  have  witnessed  have  been  wonderful  indeed.  The 
contrast  between  the  clumsy,  ill-constructed,  and  unsightly 
wooden  plough,  shod  with  wrought  iron,  used  forty  yeai-s  ago, 
and  the  trim,  bright,  and  sharp-cutting  steel  plough  of  to-day, 
though  great  indeed,  is  not  greater  than  the  difference  in  the 
character  of  the  work  performed.  The  "cut  and  cover" 
work  of  former  years,  with,  in  many  instances,  but  a  precious 
little  of  either  "cut  or  cover,"  has  been  succeeded  by  the 
well-cut,  neatly-turned,  and  properly  disintegrated  furrow  of 
to-day,  with  the  difference  in  ease  of  after-cultivation,  and 
the  ultimate  results  secured  as  widely  variant. 

One  of  the  requirements  in  the  regulations  that  governed 
the  work  of  to-day  was  the  tuniing  of  a  "flat  furrow." 
Whatever  the  advantage,  if  any,  of  a  flat  furrow  may  be  on 
level  land,  your  committee  are  decidedly  of  the  opinion  that 
a  slightly  inclined  furrow  on  our  hillside  fields  has  a  decided 
advantage  of  the  flat  one,  as  it  will,  to  some  extent  at  least, 
prevent  the  washing  by  heavy  rains  of  the  upturned  soil  to 
the  bottom  of  the  hill ;  and,  further,  many  good  farmers  claim 
that  the  inclined  furrow  gives  a  better  opportunity  for  the 
circulation  of  the  air  under  the  same,  thus  aiding  in  hasten- 
ing the  decay  of  the  buried  vegetable  matter ;  and,  further 
still,  the  soil  will  be  less  likely  to  become  compact.  We  sug- 
gest that  this  matter  is  entitled  to  candid  thought  and  care- 
fully conducted  and  thorough  experiment. 

Another  requirement  was,  that  the  ploughman  should  also 
be  the  driver.  We  regard  this  as  a  wise  regulation.  The  ne- 
cessity for  the  economizing  of  labor  in  our  time  is  a  sufficient 
reason,  if  there  were  no  other,  why  the  team  should  be  trained 
to  work  under  the  sole  guidance  of  the  ploughman.  Tliis 
result  can  be  obtained  very  easily  and  in  a  short  time  with 
any  team  that  is  fit  to  be  employed  in  the  general  work  of 
the  farm ;  and  oxen  that  cannot  be  so  trained  should  be  fitted 
for  the  shambles  with  all  possible  despatch. 

Henry  E.  Hitchcock,  Chairman. 
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FARM-MANAGEMENT. 

ESSEX. 
COMPARATIVE  VALUE  OF  CROPS  FOR  FODDER. 

BY  ANSEL  W.   PUTNAM. 

The  feeding-value  of  crops  depends  upon  the  conditions 
under  which  they  are  fed,  as  well  as  upon  the  character  of 
the  crops.  There  may  be  conditions  under  which  a  ton  of 
meadow  hay,  worth  in  market  fifteen  dollars,  has  a  higher 
feeding- value  than  a  ton  of  upland  hay,  worth  in  market 
twenty-five  dollars. 

Fodder-crops  are  now  classified  according  to  their  ratio  of 
albuminoids  to  carbo-hydrates.  Animals  to  be  fed  are  divid- 
ed into  two  classes,  —  those  at  work  and  those  at  rest.  Ani- 
mals that  are  being  fatted,  or  that  are  giving  milk,  are 
classed  as  work  animals.  The  fodder  tables,  founded  upon 
German  jexperiments,  published  by  Professor  Atwater  of  the 
Connecticut  Experiment  Station,  show  that  it  is  not  good 
economy  to  feed  animals  at  rest  with  food  rich  in  albumi- 
noids :  such  food  should  be  saved  for  animals  at  work» 

The  results  of  a  winter's  experience  with  these  tables  may 
interest  some  members  of  the  society.  The  summer  of  1876 
was  very  hot  and  dry :  the  hay-crop  and  crops  for  soiling 
were  short,  and,  when  whiter  came,  there  was  very  little  in 
the  barn.  Whether  to  sell  stock,  or  buy  food,  was  the  ques- 
tion to  be  answered.     After  a  careful  stndv  of  the  tables. 
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seed-meal,  at  twenty-six  dollars  per  ton.  Meadow  hay  was 
bought  at  eight  dollars  per  ton  in  stack  on  the  meadow  ; 
some  fine  salt  hay,  at  twelve  dollars ;  some  early-cut  black- 
grass,  at  sixteen  dollars.  For  two  months  my  milch  cows 
were  fed  a  mixture  of  bog-meadow,  salt  hay,  and  black-grass, 
at  an  average  cost  of  twelve  dollars  per  ton,  and  my  dry 
cows  a  mixture  of  bog-meadow  and  salt  hay,  at  an  average 
cost  of  ten  dollars  per  ton.  Cows  that  were  giving  from 
fifteen  to  eighteen  quarts  of  milk  a  day  were  fed  eight 
pounds  of  shorts,  six  pounds  of  corn-meal,  and  four  pounds 
of  cotton-seed-meal  each,  per  day.  Cows  that  were  giving 
less  milk  had  a  smaller  allowance  of  grain.  The  dry  cows 
had  no  grain  or  roots  with  their  ten-dollar  hay. 

I  never  have  had  cows  give  more  milk  than  they  gave  on 
that  twelve-doUarhay ;  and  the  dry  cows  kept  in  good  condi- 
tion. My  horses  were  fed  the  same  hay,  and  did  well  on  it. 
Between  two  and  three  months  there  was  no  upland  hay  in 
the  bam.  Towards  spring,  meadow  hay  and  good  salt  hay 
were  scarce.  The  roads  were  bad,  and  some  baled  hay  was 
bought :  it  was  not  first  quality,  was  over-ripe,  and  it  did  no 
better  than  the  other  mixture,  though  it  cost  more.  Late  in 
the  spring  I  was  in  a  neighbor's  barn:  he  had  some  river 
meadow  hay  that  he  asked  fifteen  dollars  a  ton  for,  and  some 
early-cut  upland  hay  that  he  asked  twenty-five  dollars  for. 
He  said  the  meadow  hay  would  do  for  dry  stock,  but  there 
was  no  milk  in  it ;  but  the  upland  hay  would  make  milk. 
I  told  him  I  would  take  a  small  load  of  the  meadow  hay. 
It  weighed  fifteen  hundred  pounds;  cost  eleven  dollars  and 
a  quarter.  I  fed  it  from  the  wagon,  and  fed  no  other  hay 
while  it  lasted,  which  was  just  one  week.  All  the  hay  six- 
teen cows  and  three  horses  had  for  one  week  was  that  fifteen 
hundred  pounds  of  meadow  hay;  and  they  had  all  they 
wanted  of  that  kind  of  hay.  They  produced  thirty-six  dol- 
lars* worth  of  milk  from  that  eleven  and  a  quarter  dollars' 
worth  of  hay,  and  the  grain  that  was  put  with  it.  There 
were  three  or  four  dry  cows  in  the  barn  at  that  time ;  but  the 
cows  that  were  giving  milk  gave  enough  to  pay  for  all  the 
hay  and  grain  that  was  eaten  for  the  week  by  all  the  stock, 
horses  and  hens  included. 

The  merit  of  meadow  hay  lies  in  its  bulky  character,  and 
in  what  may  be  called  its  stand-by  capacity.     A  daily  ration 
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of  twenty  pounds  of  meadow  hay  will,  I  think,  make  larger 
paunches,  and  keep  fuller  stomachs,  than  thirty  pounds  of 
early-cut  upland  hay :  this  is  why  it  is  valuable  to  feed  with 
large  quantities  of  grain  ;  and  for  animals  at  rest  it  does  not 
take  as  much  to  keep  them  full. 

Why  is  it  that  dry  cows  and  young  stock,  classed  as  ani- 
mals at  rest,  are  often  so  poor  in  the  spring,  when  fed  on 
salt-marsh  and  meadow  hay  ?    It  is  because,  though  classed 
with  animals  at  rest,  they  have  no  opportunity  to  rest:  an 
animal  cannot  rest  unless  it  is  comfortable.     On  one  of  the 
coldest  mornings  of  last  winter  I  went  to  a  neighboring 
town  for  hay.     At  the  barn  where  I  loaded,  I  saw  cattle  eat- 
ing the  same  kind  of  hay  that  I  was  after :  they  were  very 
poor,   and    looked   as  though   they   were  growing  poorer. 
Why  ?    The  barn  was  very  open  and  cold,  —  nearly  as  cold 
as  out  doors,  —  the  hips  and  sides  of  the  cattle  were  covered 
with  frozen  manure :  they  were  curled  up  and  shivering  with 
the  cold.     It  made  my  teeth  chatter  to  look  at  them.    And, 
when  I  asked  for  some  water  for  my  horses,  they  told  me  that 
their  stock  drank  out  of  a  hole  back  of  the  barn  ;  but  horses 
not  used  to  it  would  not  drink  it :  they  would  bring  me  some 
from  the  house.     It  is  not  strange  the  stock  was  poor ;  but  it 
is  strange  that  they  were  alive.    Now,  look  at  the  conditions 
under  which  I  fed  the  same  kind  of  hay.     The  same  mofn- 
ing,  with  the  thermometer  below  zero  out  of  doors,  the  one 
hanging  behind  our  cows  stood  at  forty  degrees  above  zero; 
the  cows  were  clean,  and  they  had  clean  and  dry  beds  to  lie 
on ;  they  had  an  opportunity  three  times  a  day  to  drink  an 
much  good  well-water  as  they  wanted  (temperature  of  the 
water  about  forty-six  degrees) ;  and  they  had  the  privilege 
of  drinking  in  the  barn,  where  it  was  waim.     The  cows  were 
comfortable ;  they  were  at  rest :  and  under  these  conditions 
the  ten-dollar  hay  kept  them  in  fair  condition,  at  a  cost  of 
ten  cents  per  day. 

Last  year  the  writer  advised  those  accustomed  to  feeding 
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A  knowledge  of  the  relative  value  of  clear  com-meal  to 
cob-meal,  and  also  of  the  difference  in  feeding-value  of  our 
round,  home-grown  corn  and  the  flat  Southern  and  Western 
corn,  is  very  important,  at  this  time,  to  help  farmers  settle 
the  question  whether  it  is  best  to  grow  corn.  German  expe- 
riments show  that  seventy-one  per  cent  of  clear  corn-meal 
is  digestible,  and  that  fifty-two  per  cent  of  corn-cobs  is  diges- 
tible matter.  If  we  allow  seventy-four  pounds  of  ears  to 
give  fifty-six  pounds  of  clear  corn,  a  hundred  pounds  of  ears 
will  give  75.6  pounds  of  corn,  und  24.4  pounds  of  cobs.  53.6 
pounds  of  the  corn,  and  12.6  pounds  of  the  cobs,  are  digesti- 
ble ;  making  66.2  pounds  of  digestible  matter  in  cob-meal  to 
seventy-one  pounds  in  clear  meal,  or  about  as  thirteen  to 
fourteen.  It  is  well  to  bear  in  mind  that  most  of  the  digesti- 
ble part  of  corn-cobs  is  carbo-hydrates,  and  that,  to  get  the  full 
value  of  cob-meal,  it  needs  to  be  fed  with  other  food  rich  in 
albuminoids. 

Many  are  ready  to  admit  that  a  hundred  pounds  of  cob- 
meal  made  from  round  corn  is  worth  as  much  to  feed  as  a 
hundred  pounds  of  clear  meal  made  from  flat  corn.  Some, 
after  changing  from  one  to  the  other,  back  and  forth,  for  sev- 
eral times,  claim  that  the  same  quantity  by  measure  of  cob- 
meal  is  worth  as  much  as  the  clear  meal  bought  at  our  mills. 
There  are  sixty-four  quarts  in  a  hundred  pounds  of  clear 
meal,  and  eighty-six  quarts  in  a  hundred  pounds  of  cob-meal. 
If  a  quart  of  our  Northern  cob-meal  has  the  same  feeding-value 
that  a  quart  of  clear  Western  meal  has,  then,  at  the  present 
time,  a  hundred  pounds  of  cob-meal  are  worth  $1.80.  My 
experience  has  led  me  to  put  the  value  of  a  hundred  pounds 
of  ears  in  the  corn-crib,  when  dry  enough  to  grind,  at  the 
price  of  meal  per  bag  at  the  mills.  It  costs  us  twenty  cents 
per  hundred  pounds  to  get  our  cob-meal  ground.  I  think  a 
hundred  pounds  of  it  worth,  for  making  milk,  twenty  cents 
more  than  a  bag  of  the  average  meal  we  get  at  the  mills. 

The  value  of  the  cobs,  and  the  difference  in  quality  between 
the  round  and  flat  com,  are  important  items  in  making  up 
statements  of  the  cost  and  value  of  the  corn-crops  grown  in 
our  county ;  and  yet  these  items  have  generally  been  over- 
looked. Take,  for  example,  the  statement  of  James  P.  King 
for  this  year.  He  reports  7,650  pounds  of  ears,  allows  eighty- 
five  pounds  of  ears  for  a  bushel,  and  calls  a  bushel  worth 
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seventy  cents ;  ninety  bushels,  sixty-three  dollars.  If  I  had 
such  a  corn-crop  as  that,  I  should  say,  7,650  pounds  of  ears, 
worth  in  crib,  $1.35  per  hundred  pounds:  cash  value  of  corn, 
$103.27.  This  may  seem  too  high  to  many,  if  they  have  not 
carefully  watched  the  practical  working  of  cob-meal.  But  I 
think  a  large'  majority  of  the  farmers  in  Essex  (/ounty  who 
have  grown  corn  this  season  will  admit  that  four  quarts  of 
cob-meal  are  worth  as  much  as  three  quarts  of  the  clear  corn 
meal.  On  that  basis  we  have  7,650  pounds  of  ears,  worth  in 
the  crib  $1.15  per  hundred  pounds :  cash  value  of  the  corn, 
$87.97. 

It  is  well  for  the  farmers  of  Essex  County  to  know  the  full 
value  of  their  meadow  hay,  butt-stalks,  and  corn-cobs.  It  is 
also  well  for  them  to  know  the  exact  conditions  under  which 
they  can  realize  full  value  for  all  their  crops ;  for  economy  in 
using  is  as  important  as  economy  in  producing. 
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RECLAIMED  MEADOWS. 
PLYMOUTH. 

[Statement  of  Galen  Latham  of  East  Bridge  water.] 

The  piece  of  reclaimed  meadow  I  offer  for  premium,  con- 
taining about  three  acres,  lies  in  the  same  enclosure  with,  and 
on  the  upper  side  of,  the  two  acres  and  a  half  for  which  I  was 
awarded  a  premium  in  1874.  The  soil,  of  a  peaty  nature,  is 
about  eighteen  inches  in  depth,  with  a  clayey  subsoil.  The 
former  product  was  bushes  and  flat  grass,  except  a  small  por- 
tion, from  which  was  recently  cut  a  large  growth  of  maple- 
wood.  The  lot  was  drained  by  opening  ditches  connecting 
with  those  through  the  lower  and  reclaimed  portion,  and  by 
clearing  and  lowering  those  through  my  own  and  an  adjoining 
meadow  for  about  forty  rods. 

The  treatment  of  this  piece  has  been  similar  to  that  of  the 
first,  except  in  that  I  first  ploughed  the  meadow,  while  in 
this  I  applied  the  gravel  directly  to  the  surface.  I  consider 
the  last  method  much  the  best,  as  I  think  the  bulrush  and 
other  foul  grasses  are  less  liable  to  start  under  this  treatment 
than  when  the  meadow  is  ploughed,  unless  it  is  cultivated 
and  thoroughly  rotted  before  seeding  to  grass.  In  the  win- 
ter of  1873-74  I  applied  from  two  to  three  inches  of  gravel 
over  the  most  of  the  piece,  top  di^essing  with  manure,  and 
harrowing  it  in  with  the  grass-seed  in  February  or  the  early 
part  of  March.  Herd's-grass,  red-top,  and  blue-grass  were 
the  kinds  of  seed  sown.  The  most  satisfactory  result  was 
obtained  in  the  season  of  1876,  on  the  piece  from  which 
the  maple-wood  was  cut.  This  piece,  in  order  to  remove  the 
stumps  and  roots  more  thoroughly,  was  broken  up  and 
ploughed  in  the  fall  of  1873,  and  planted  to  potatoes  in  1874, 
with  manure  in  the  hill.  On  account  of  the  extreme  wet 
weather  of  that  season,  the  potato-crop  was  a  failure.  It 
was  then  treated  to  a  coat  of  gravel  and  sandy  loam,  without 
any  manure,  and  sown  to  grass  Feb.  26, 1876.    About  Aug.  1, 
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the  grass  on  this  portion  was  cut,  and  carefully  estimated 
at  not  less  than  two  tons  per  acre.  The  present  year,  per- 
haps, on  the  whole,  has  been  the  most  satisfactory,  as  the 
severe  drought  of  last  season  injured  that  crop  very  much, — in 
some  places  almost  killing  the  roots.  Instead  of  an  uneven, 
miry  bog,  producing  an  almost  worthless  crop,  I  now  have  a 
good  English  meadow,  smooth,  and  easily  worked,  that  I  think 
capable  of  producing  more  hay,  with  a  given  quantity  of 
manure,  than  the  same  number  of  acres  of  upland  on  any 
portion  of  my  farm.  The  improved  appearance  from  the  street 
is  also  a  great  satisfaction. 

EXPENSES. 

Gravelling  three  acres ^120  00 

Manure 60  00 

Draining 15  00 

Ploughing,  and  removing  stumps     ....  10  00 

Grass-seed  and  sowing 10  00 

1215  00    * 

RECEIPTS. 

1874,  two  tons  hay $30  00 

1875,  three  tons  and  a  half  hay        ....  52  50 

1876,  three  tons  hay 45  00 

1877,  four  tons  hay 60  00 

$187  50 
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IMPROVING  PASTURE  AND  WASTE  LAND. 

ESSEX. 
[From  the  Report  of  the  Committee.] 

Benefits  resulting  from  experiments  upon  unproductive 
tracts  of  land  are  very  apparent;  and  any  improvement 
advancing  the  value  of  farms  is  of  pecuniary  benefit,  not  only 
to  the  actual  owner  of  the  soil,  but  to  the  community  as  a 
whole.  No  prosperous  business  can  be  carried  on,  which 
confines  the  advantages  to  be  derived  within  a  narrow  circle, 
as  success  in  one  branch  of  business  assists  another.  Each 
acre  of  land  now  unproductive,  that  is  made  to  produce 
any  description  of  crop  whatever  in  paying  quantities,  adds 
so  much  to  the  general  welfare  of  the  whole,  and  should 
thus  be  recognized. 

The  experiments  of  Mr.  Horton  are  only  starting-points, 
from  which  others  may  begin,  and  extend  their  operations, 
and  prove  more  successful  than  they  have  heretofore  been. 
We  cannot  rest  on  present  results  with  a  confidence  that 
nothing  more  permanent  or  productive  can  be  realized.  The 
wheels  of  improvement  are  constantly  moving ;  and  happy  is 
the  originator  of  any  experiment  which  will  tend  to  acceler- 
ate the  movement  towards  prosperity.  Every  unproductive 
acre  of  land  treated  by  Mr.  Horton's  method  is  enhanced  in 
value,  and  makes  the  owner  thereof  more  prosperous  and 
wealthy. 

Your  committee  would  recommend  to  all  to  try  experi- 
ments upon  some  piece,  large  or  small,  marking  the  results, 
and  keeping  a  full  record  of  every  item  of  expense  and  the 
amounts  realized,  preparatory  to  a  more  extended  and  thor- 
ough development  upon  a  larger  scale. 

Amos  Poor,  Chairman. 
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[Statement  of  Joseph  Horton.]  , 

The  land  I  offer  for  your  inBpectioQ  has  been  in  pasture 
many  years,  not  having  been  ploughed  or  cultivated  with- 
in the  memory  of  my  oldest  neighbors.  It  measures  a  hun- 
dred and  fifty-two  square  rods.  The  soil  varies  from  a  stiff 
clay,  to  a  light,  yellow  loam ;  and  the  surface,  for  the  most 
part,  is  covered  with  small,  low  bushes. 
^  Treatment.  —  With  a  strong  pair  of  oxen  and  a  medium- 

sized  plough,  with  a  straight,  sharp  coulter  reaching  to  the 
point,  I  ploughed  off  the  hillocks  and  ridges,  frequently  as- 
sisting the  team  by  cutting  through  the  roots  with  an  old 
axe.  After  ploughing,  I  left  the  furrows  exposed  to  the  sun 
for  a  few  days,  then  cut  and  carted  them  into  a  heap  to  bum. 

A  fire  was  started  at  once,  and  kept  burning  until  every 
thing  was  consumed.  The  field  was  then  ploughed,  rolled, 
and  harrowed,  in  the  usual  manner,  and  seeded  to  winter 
rye ;  nine  cart-loads  of  ashes,  the  product  of  the  fire,  being 
applied  as  a  dressing. 

The  next  spring  the  piece  was  sown  to  grass,  as  the  rye, 
which  looked  well  in  the  fall,  was  badly  winter-killed.  I 
got  but  ten  bushels  of  rye.  The  following  gives  the  cost  of 
the  improvement:  — 

Cr. 

By  10  bushels  of  rye,  at  f  1 $10  00 

2\  tons  of  hay,  at  920 45  00 


$5'5  00 


Dr. 

To  2  men  and  1  pair  of  oxen  ploughing  off  sods  1  day     .  $6  00 

2  men  and  1  pair  of  oxen  clearing  off  sods  2  days        .  12  00 

2  men  and  1  pair  of  oxen  ploughing  off  sods  1  day     .  6  00 

1  man  and  1  pair  of  oxen  harrowing  and  rolling  1  day  4  00 

2  men  and  1  pair  of  oxen  spreading  ashes  half-day      .  8  00 
Cost  of  seed,  rye  and  grass 8  00 


84  00 


Balance  in  favor  of  improvement   .....      $21  00 

The  grass  was  of  the  first  quality,  and  was  estimated  by 
the  committee  to  average  two  tons  per  acre. 

To  satisfy  others  as  to  the  value  of  these  ashes,  I  selected 


Digitized  by 


Google 


PASTURE  AND  WASTE  LAND.  45 

a  piece  adjoining  the  former,  that  was  free  from  bushes,  and, 
after  the  usual  preparation,  sowed  it  to  grass. 

The  piece  measured  a  hundred  square  rods,  or  five-sevenths 
of  an  acre  ;  and,  instead  of  ashes,  eight  heaping  cart-loads  of 
stable-manure  were  applied  as  a  dressing. 

The  committee  saw  the  grass  upon  both  pieces ;  and  my 
figures  in  regard  to  the  crops  are  taken  from  their  estimate. 
The  following  is  the  cost  of  preparing  the  second  piece:  — 

Cr.  • 

By  28  hundred-weight  of  hay  at  f20  per  ton     .        •        .        •      $28  00 

Dr. 

To  2  men  and  1  pait  of  oxen  ploughing  1  day  (nearly)     .  95  00 

1  man  and  1  pair  of  oxen  harrowing  and  rolling          .  8  00 

Carting  and  spreading  manure 6  00 

Seed 1  00 

Value  of  manure 16  00 

81  00 

Balance 93  00 

Notwithstanding  the  great  amount  of  opposition  that  I 
have  met  with  from  those  who  consider  themselves  authority, 
I  still  persistently  adhere  to  my  former  opinions,  both  as 
regards  the  value  of  the  ashes,  and  the  method  of  clearing. 
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EXPERIMENTS  WITH  MANURES. 

ESSEX. 
[From  the  Beport  of  the  Committee.J 

Mr.  Ware's  statement  leads  one  to  infer  that  the  main 
point  of  his  experiment  was  to  determine  which  of  two 
prominent  commercial  fertilizers  is  the  best  for  his  land.  For 
that  purpose  the  experiment  was  very  successful ;  for  one 
gave  a  much  better  crop  of  corn  than  the  other.  But,  as  Mr. 
Ware  did  not  test  the  productive  capacity  of  the  land  with- 
out manure,  we  have  no  data  from  which  to  calculate  the 
cost  of  the  corn  produced  by  either  fertilizer. 

The  main  point  of  Mr.  King's  experiment  seems  to  have 
been  to  determine  whether  it  is  good  economy  for  him  to  grow 
corn  with  the  Stockbridge  Fertilizer.  His  crop  was  large ; 
his  land  was  evidently  in  good  condition  without  the  fer- 
tilizer: but,  as  he  did  not  test  its  capacity,  we  cannot  tell 
how  much  the  fertilizer  increased  the  crop. 

Mr.  Appleton's  experiment  was  a  test  between  the  Stock- 
biidge  and  stable-manure,  with  present  results  very  much 
in  favor  of  the  Stockbridge  Fertilizer. 

I  think  it  well  for  practical  farmers,  one  and  all,  to  admit 
that  chemical  fertilizers  are,  and  are  to  be,  to  stable-manure, 
what  coal  is  to  wood,  what  kerosene  is  to  whale  oil  2  they  are 
to  come  out  of  the  earth  to  supply  the  wants  of  man,  when 
the  surface-supply  gets  short. 

The  first  question  for  every  farmer  to  ask  about  chemical 
manures  is,  Do  I  need  them  at  present  prices?  Second,  If 
needed,  how  shall  I  determine  what  is  needed  ?  Some  buy 
what  is  supposed  to  be  a  complete  fertilizer  for  all  plants.    If 
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The  Connecticut  farmers,  under  the  advice  and  direction 
of  Professor  Atwater  of  the  Connecticut  Experiment  Sta- 
tion, are  finding  out  what  their  land  needs,  by  experimental 
tests  with  separate  ingredients  of  plant-food.  B}-  so  doing 
they  are  cultivating  their  powers  of  observation,  and  redu- 
cing the  cost  of  fertilizing  to  the  lowest  point. 

Professor  Atwater  says,  "Chemists  cannot  prescribe  for 
soils  as  doctors  do  for  patients."  He  also  says,  "  Stable- 
manure  is  a  complete  fertilizer.  It  contains  all  the  ingredi- 
ents of  plant-food;  and  its  organic  matter  improves  the 
mechanical  condition  of  the  soil  besides.  It  is  a  standard 
fertilizer,  and  useful  everywhere.  To  leam  by  what  artificial 
fertilizer  this  can  be  supplemented  in  any  given  case,  is,  as  I 
have  often  insisted,  best  settled  by  experience  and  experi- 
ment." 

Mr.  Ware's  experiments  show  that  Darling's  Animal  Fer- 
tilizer is  much  better  for  growing  corn  on  his  land  than  the 
Stockbridge;  also  that  the  Stockbridge  grew  better  onions 
than  stable-manure. 

Mr.  King's  experiment  shows  that  the  Stockbridge  Fertil- 
izer works  well  on  his  land,  and,  if  he  can  continue  to  grow 
such  crops  year  after  year  with  the  same  amount  of  fertilizer, 
he  can  get  his  corn  cheap ;  but,  if  Darling's  will  do  as  much 
better  for  him  as  it  did  for  Mr.  Ware,  he  can  grow  it  still 
better  with  that. 

Mr.  Appleton's  experiment  is  the  most  interesting  to  me, 
because  the  Stockbridge  Fertilizer  is  brought  in  competition 
with  stable-manui'e.  Mr.  Ware's  experiment,  combined  with 
Mr.  Appleton's,  shows  me  that  I  do  not  need  either  the 
Stockbridge  or  Darling  Fertilizer ;  for  I  can  get  all  the  good 
barn-cellar  manure  I  think  it  good  economy  to  use  on  what 
land  I  have,  at  four  dollars  per  cord,  or  less,  including  the 
cost  of  putting  it  on  the  land.  I  get  it  by  buying  hay  and 
grain,  and  making  milk  and  manure.  Since  the  spring  of 
1874  I  have  bought  between  three  and  four  thousand  dol- 
lars' worth  of  hay  and  grain  for  making  mUk.  I  know  the 
milk  has  paid  for  the  hay  and  grain,  besides  keeping  the 
stock  of  cows  good;  and  that  the  labor  of  tending  stock  and 
manure  will  not  amount  to  more  than  four  dollars  per  cord 
for  the  manure,  after  it  is  spread  oil  the  land.  I  have  barn- 
room  enough  for  as  many  animals  as  I  have  acres  of  land. 
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and  a  ready  market  at  the  door  for  as  much  milk  as  I  care  to 
make.  These  are  conditions  which  few  farmers  have ;  but, 
under  these  conditions,  I  have  no  need  for  chemicals.  If  Mr. 
Appleton  had  been  able  to  get  stable-manure  for  four  dollars 
instead  of  ten  dollars,  the  cost  of  manure  and  fertilizer  would 
have  been  about  equal,  and  the  manure-crop  would  have 
been  twenty-two  bushels  and  a  quarter  of  ears  more  than  the 
fertilizer  crop. 

Admitting  that  the  Darling  Fertilizer  would  have  done  as 
much  better  for  Mr.  Appleton  as  it  did  for  Mr.  Ware,  the 
manure-crop  would  still  have  been  ahead.  The  fertilizer 
question  is  a  very  important  one  to  the  market-gardener  who 
has  to  buy  all  his  manure ;  and  experiments  which  determine 
the  relative  value  of  chemicals  to  stable-manure  are  very 
valuable  to  all  who  purchase  manure.  There  is  a  valuable 
lesson  to  onion-growers  in  Mr.  Daniel  Carlton's  plan  of  using 
barn-manure  one  year,  and  Cumberland  superphosphate  the 
next,  on  the  same  land,  and  thereby  growing  premium  onions 
every  year. 

It  is  safe  to  add,  that  one  reason  why  farmers  need  so  much 
is  because  they  have  let  so  much  run  to  waste.  My  advice 
to  all  is,  to  save  all  before  buying  any. 

Ansel  W.  Putnam, /or  <A€  Committee. 


[Statement  of  Benjamin  P.  Ware.] 

The  one  acre  of  land  upon  which  the  following  experiment 
was  tried  was  ploughed  up  four  years  ago,  having  been  in 
grass  for  eight  or  nine  years  before,  and  was  quite  run  out. 
It  has  a  gravelly  subsoil,  is  level,  and  is  what  would  gene- 
rally be  considered  good  corn-land.  The  first  year  after 
breaking  up,  it  was  manured  with  seven  cords  of  good  com- 
post manure  per  acre,  and  planted  with  squashes.    The 
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The  fourth  and  last  season  I  divided  the  aci'e  into  two 
equal  parts,  with  no  noticeable  difference  in  the  quality  or 
location  of  the  land.  After  ploughing,  I  spread  upon  one 
half,  which  I  will  designate  as  lot  No.  1,  seven  hundred  and 
four  pounds  of  Darling's  Animal  Fertilizer,  bought  of  Whit- 
temore  Brothers,  costing,  with  freight,  $15.08,  and  forty 
pounds  of  muriate  of  potash,  costing  $1.40,  both  amounting  to 
$16.48.  On  the  other  half,  lot  No.  2, 1  spread  three  bags  of 
Stockbridge's  Corn  Fertilizer,  which,  according  to  his  for- 
mula, was  expected  to  produce,  at  the  rate  of  sixty  bushels 
per  acre  above  the  natural  product  of  the  land,  costing,  with 
freight,  $17.25. 

The  corn  was  planted  with  Ross  &  Co.'s  corn-planter,  and 
cultivated  wholly  with  his  cultivators,  without  any  hand- 
labor,  except  pulling  out  a  few  scattering  weeds  that  the 
cultivator  failed  to  cover  sufficiently.  This  system  left  the 
crop  clean  of  weeds,  and  reduced  the  cost  of  cultivation  very 
materially ;  which  cost  of  cultivation,  and  harvesting  in  the 
barn,  I  make  $19.50  for  the  whole  acre.  The  product  of  lot 
No.  1  of  sound  ears  of  corn  was  twenty-five  hundred  and 
ninety-seven  pounds,  of  which  it  took  seventy-four  pounds 
to  make  fifty-six  pounds  of  shelled  corn,  making  thirty-five 
bushels  and  one-tenth  of  shelled  corn.  The  three  thousand 
and  seventy  pounds  of  stover  at  $8  per  ton  would  be  worth 
$12.28,  which  being  deducted  from  the  cost  of  production 
—  fertilizers,  $16.48  +  half  of  cultivation,  $9.75  =  $26.23  — 
would  give  the  cost  of  thirty-five  bushels  and  a  tenth  of  corn 
$13.95,  which  is  thirty-nine  cents  per  bushel.  The  product 
of  lot  No.  2  was  two  thousand  and  eighty-five  pounds  of  ears, 
equal  to  twenty-eight  bushels  and  a  tenth  of  shelled  corn,  and 
twenty-three  hundred  and  sixty  pounds  of  stover,  valued  at 
$9.44,  which  deducted  from  cost  of  production  —  fertilizer, 
$17.25  +  cultivation,  $9.75  =$27.00  — leaves  $17.56  cost  of 
twenty-eight  bushels  and  a  ninth,  or  sixty-two  cents  and 
a  half  per  bushel ;  thus  showing,  that,  all  other  things  being 
equal  in  this  experiment,  it  cost  thirty-nine  cents  to  grow 
one  bushel  of  fifty-six  pounds  of  shelled  corn  with  Darling's 
Animal  Fertilizer,  and  sixty-two  cents  and  a  half  with  Stock- 
bridge's*  Fertilizer. 

In  connection  with  the  foregoing  I  also  submit  the  follow- 
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ing  experiment,  not  carried  out  with  so  much  exactness,  but 
showing  important  results :  — 

On  one-half  acre  of  good  strong  land  that  had  been  well 
manured  for  two  years,  and  upon  which  onions  were  sown 
last  year,  the  crop  was  a  failure,  owing  to  an  unfavorable 
season.  Upon  four-sixths  of  this  lot  I  spread,  after  plough- 
ing, four  bags  of  Stockbridge's  Onion  Fertilizer  prepared  by 
W.  H.  Bowker  &  Co.,  of  whom  I  purchased  it  for  six  dollars 
per  bag,  costing  at  the  rate  of  seventy-two  dollars  per  acre ; 
and  on  the  rest  of  the  lot  I  applied  good  compost  manure, 
such  as  I  thought  would  be  suitable  for  onions,  at  the  rate  of 
eight  cords  per  acre,  costing,  I  judge,  when  applied,  nine  dol- 
lars per  cord,  or  seventy-two  dollars  per  acre.  I  called  upon 
several  disinterested  gentlemen  to  examine  the  crop  when 
growing,  and  pass  judgment  upon  the  different  parts  of  the 
piecej  and  all  agreed  with  me,  that,  without  measurement, 
the  crop  where  the  Stockbridge  Fertilizer  was  applied  was 
considerably  better  than  where  the  manure  was  used,  the 
cost  being  the  same. 

In  submitting  the  statements  of  these  experiments  on  the 
application  of  manures,  I  desire  to  call  your  attention  to  the 
importance,  at  the  present  time,  of  carefully  conducting  such 
experiments,  that  we,  as  practical  farmers  who  have  a  living 
to  get  by  our  farming-operations,  may  be  able  to  decide,  first, 
Can  we  afford  to  buy  the  chemical  fertilizers  at  the  prices 
demanded  for  them  ?  and,  if  so,  are  they  an  economical  substi- 
tute for  animal  or  barn  manure  ?  Or,  if  used,  will  our  lands 
retain  their  present  fertility,  or  increase  it,  by  their  use? 
These  are  vital  questions,  that  can  only  be  decided  by  care- 
ful experiments  and  for  several  years.  And  I  trust  the  mem- 
bers of  our  society  may  take  an  active  part  in  solving  these 
questions  to  our  benefit. 


[Statement  of  James  P.  King.] 
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inferior  quality.  In  1876  I  planted  the  same  piece  with 
potatoes,  using  about  the  same  quantity  of  dressing,  of  good 
quality,  from  my  barn  cellar.  The  present  year  I  planted 
the  same  piece  to  Indian  corn,  using  twenty  dollars'  worth 
of  Stockbridge  Fertilizer,  —  a  little  less  than  is  recommended 
per  acre  for  com.  It  was  planted  June  6  in  rows  both  \^ays, 
hills  three  feet  and  a  half  apart,  putting  the  fertilizer  in 
the  hill,  with  the  following  result :  Cost  of  ploughing  and 
harrowing,  five  dollars;  cost  of  fertilizer,  twenty  dollars; 
hoeing  with  horse  hoe,  two  dollars ;  cost  of  cultivating  six 
times,  nine  dollars ;  cost  of  weeding  twice,  by  boys,  two  dol- 
lars ;  cost  of  seed  and  planting,  four  dollars  ;  cost  of  harvest- 
ing and  storing,  ten  dollars.  Weight  of  corn  on  the  ear, 
7,650  pounds.  Estimating  eighty-five  pounds  of  com  on  the 
cob  to  make  a  bushel  of  shelled  com  leaves  ninety  bushels 
per  acre. 


90  bushels  of  corn,  at  70  cents  per  bushel 
Value  of  stover 

.  »63  00 
.    20  00 

Deduct  expense 

$83  00 
.     52  00 

931  00 
The  above  statement  I  believe  to  be  correct. 


[Statement  of  Francis  H.  Appleton.] 

I  have  this  season  used  some  of  the  Stockbridge  Fertilizer 
for  com,  which  is  manufactured  by  W.  H.  Bowker  &  Co., 
Boston ;  and  I  believe  that  the  facts  which  I  give  herewith 
will  be  interesting  and  useful  to  farmers. 

I  have  carefully  surveyed  the  land,  and  computed  as  accu- 
rately as  possible  the  labor,  &c.,  employed,  and  the  results. 
I  have  also,  for  the  sake  of  comparison,  studied  in  a  similar 
way  a  piece  of  land  planted  to  corn,  and  manured  with  stable- 
manure. 

The  land  was  all  manured  the  season  of  1876  with  stable- 
manure  (about  six  cords  to  the  acre),  for  potatoes,  on  an 
inverted  grass-sod.  This  year's  corn-crop  got  an  earlier  and 
better  start  on  the  fertilizer  piece  than  on  the  stable-manure 
piece,  both  pieces  being  planted  at  the  same  time. 
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The  question  arises,  as  to  how  much  each  crop  depended 
upon  the  manure  left  by  the  potatoes  of  1876;  also  how 
much  succeeding  crops  will  benefit  by  the  manure  left  in  the 
laud  from  the  stable-manure  applied  this  season,  and  whether 
any  of  the  fertilizer  remains  in  the  land  for  future  use. 

The  larger  crop  on  the  manured  piece  cost  more  to  harvest, 
as  is  shown  by  the  figures.  In  my  cost  the  manure  has  to  be 
hauled  seven  miles.  Every  farmer  can  calculate  the  compar- 
ative cost  of  fertilizer  and  stable-manure,  which  must  vary 
according  to  circumstances.  I  have  reduced  the  results  to  an 
acreage,  and  give  them  below :  — 

Total  cost  of  raising  oiop,  including  interest  and  taxes, 
labor  in  planting,  tending,  and  harvesting  per  acre, 
not  including  coat  of  fertilizer (36  08 

Cost  of  fertilizer  (Stookbridge  manure)         .        •        •      28  03 

•59  11 
2,013.19  lbs.  tops    )  ^,_    ^„ 
6,536.80  lbs.  butts  j  ^»^*^-*^  ^^-  '^^•^'  **  ^    '        •   .  32  30 

112^  bushSls  com  on  cob,  per  aore         ....    $26  81 

Total  cost  of  raising  crop,  including  interest  and  taxes, 
labor  in  planting,  tending,  and  harvesting  per  acre, 
not  including  cost  of  stable-manure  •        •        •    938  33 

Cost  of  six  cords  stable-manure,  deliyered  on  farm       .      66  00 


•104  33 
2,655.67  lbs.  tops  I     ^,  ^  „  _ 

5,669.62  lbs.  butts  f  ^»^-^  ^-  '^^'^  at  ^8  per  ton  .      82  66 

134  }  bushels  of  com  on  cob,  per  aore  •        .        •        •    (71  67 

The  corn  was  equally  good  and  of  excellent  quality  in 
each  case. 
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FRUITS. 

ESSEX. 

NEW  WINTER  APPLES. 
[From  the  Report  of  the  Committee.] 

There  has  been  offered  for  several  years  the  liberal  pre- 
mium of  a  hundred  dollars  for  a  new  kind  of  winter  apples 
equal  to  the  Baldwin  or  Roxbury  Russet.  We  suppose  it 
means  for  late  keeping  as  well  as  for  quality.  We  well 
remember  the  discussion  that  took  place  among  the  trustees 
about  offering  this  large  premium.  It  was  said  by  s6me  of 
the  oldest  and  most  experienced  members,  that,  in  their 
opinion,  apple-trees  would  in  time  deteriorate,  and  become 
less  productive,  and  the  fruit  inferior  in  quality;  and  the 
importance  of  new  kinds  of  late-keeping  apples  was  particu- 
larly alluded  to.  If  it  is  a  fact  that  apples  deteriorate,  as 
above  stated,  it  is  wise  to  look  for  new  kinds.  Notwith- 
standing the  large  premium  that  has  been  offered,  we  believe 
there  has  been  no  application  for  it. 

We  well  remember  the  old  orchards  and  the  great  quantity 
of  apples  they  produced  in  our  early  days,  nearly  all  of  which 
were  made  into  cider,  as  there  was  but  little  or  no  market  for 
them  within  a  reasonable  distance. 

There  were  several  kinds  that  originated  in  our  neighbor- 
hood, that  were  of  superior  quality,  which  would  not  have 
dishonored  the  tables  at  our  county  fair.  The  origin  of  those 
trees,  some  of  which  are  yet  standing,  would,  we  think,  date 
back  about  a  hundred  and  fifty  years.  The  Methuen  Pippin, 
the  Bean  apple,  the  Orange  apple,  the  Red  apple,  and  other 
kinds,  are  all  now  in  existence  in  our  locality,  but  have  so 
deteriorated,  that  they  are  now  considered  of  but  little  value. 

The  Roxbury  Russet,  we  suppose  from  the  name,  originated 
in  Roxbury ;  as  to  the  time,  we  have  no  knowledge.    Among 
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our  earliest  recollections  were  the  Russet  trees  on  our  father's 
farm,  one  of  which  was  sufficiently  large  to  bear  several  bar- 
rels of  apples.  Even  now  in  imagination  we  can  see  the  tree 
loaded  with  large  fair  fruit,  yellowed  with  golden  russet, 
tinged  with  red  from  the  rays  of  the  sun ;  and,  when  kept 
till  spring,  they  tasted  quite  as  well  as  they  looked  on  the 
tree. 

There  was  the  Rhode-Island  Greening  (which  came,  as  we 
have  been  informed,  from  Rhode  Island),  which  produced,  like 
the  Russet,  very  beautiful  fruit,  but  which  now,  like  the 
Russet,  has  greatly  deteriorated.  There  was  but  little  encour- 
agement at  that  early  day  to  cultivate  apples  for  market,  as 
Salem  was  the  only  market ;  and  the  manner  of  conveyance 
was  such  that  it  was  not  easy  to  conVtey  them  there.  The 
most  of  the  marketing  was  done  at  that  time  on  horseback.  We 
well  remember  seeing  the  horses  loaded  with  sacks  contain- 
ing the  products  of  the  farm,  such  as  butter,  cheese,  eggs, 
poultry,  and  other  light  articles ;  and  sometimes  grain  was 
carried  on  horseback.  The  good  women  also  sometimes 
went,  carrying  the  products  of  the  dairy,  the  spinning-wheel, 
and  loom.  These  companies  would  naturally  remind  one  of 
the  children  of  Israel  carrying  corn  in  sacks  out  of  Egypt. 

It  will  be  seen  at  once  that  apples  would  be  an  inconven- 
ient article  to  carry  on  horseback ;  and,  as  there  were  no 
wagons,  our  father  adopted  the  following  plan  for  carrying 
his  apples  to  market.  He  took  the  top  of  his  chaise  from  the 
carriage,  then  placed  boards  on  the  axle  and  crossbars,  on 
which  he  placed  his  bags  of  apples  and  other  things  he  car- 
ried to  market. 

As  to  the  price  of  apples  at  that  early  day,  we  recollect 
hearing  our  father  say  that  he  got  a  barrel  of  flour  for  four 
bushels  of  apples.  He  sold  his  apples  for  two  dollars  per 
bushel,  and  paid  eight  dollars  per  barrel  for  the  flour. 

A  man  who  is  our  senior  in  years  related  the  following 
incident.  He  says  the  first  wagon  he  recollects  ever  seeing 
was  a  new  one,  hired  by  his  mother  before  it  was  painted,  to 
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From  the  above  and  our  own  recollection,  wagons  were  not 
much  used  until  about  that  time,  — 1812  or  1813. 

The  Sawyer  apple  originated  in  Methuen,  on  the  bank  of 
the  Merrimack,  and  on  the  farm  of  the  late  Aaron  Sawyer, 
which  gave  name  to  the  fruit,  the  origin  of  which  will  date 
back,  probably,  as  far  as  those  above  named.  There  was  an 
important  and  protracted  trial,  at  which  we  were  present, 
between  Mr.  Sawyer  and  the  Essex  Company,  about  the  value 
of  this  tree,  which  was  then  in  a  decayed  state,  and  would 
have  soon  been  likely  to  die  a  natural  death.  The  Essex 
Company,  by  building  their  dam  at  Lawrence,  flowed  the 
land  where  the  tree  stood ;  and  large  damage  was  claimed  for 
its  value.  Many  witnesses  were  called,  and  much  time  was 
consumed,  to  prove  the  large  amount  of  valuable  apples  it  had 
previously  produced,  and  consequently  the  great  value  of  the 
tree.  We  have  no  doubt,  from  the  amount  of  the  award  of 
the  referees,  that  it  had  considerable  influence  in  their  decis- 
ion. The  tree,  we  suppose,  was  unusually  large,  a  prolific 
bearer,  and  of  superior  autumn  fruit.  It  now  appears,  from 
those  that  were  grafted  from  it  within  our  knowledge,  that 
the  fruit  is  depreciating,  like  other  varieties  of  about  the 
same  age. 

The  Runnels  apple,  or  Iron  apple  as  they  are  sometimes 
called,  were  formerly  prolific  bearers,  and  were  considered 
profitable  apples  to  cultivate.  Their  value  consisted  in  their 
late  keeping  and  good  cooking  qualities,  but  they  were  not 
good  for  the  table. 

We  remember,  many  years  ago,  being  on  the  farm  of  the 
late  John  Barker  of  North  Andover,  who  was  then  known 
to  be  famous  for  his  late-keeping  winter  apples,  and  his  care 
•of  keeping  and  marketing  them. 

A  tree  was  pointed  out  to  us,  pf  the  Runnels  variety,  from 
which  it  was  said  that  he  got  fifty  dollars  for  a  one-horse  load 
carried  to  Boston.  He  carried  twenty-five  bushels,  and  sold 
them  for  two  dollars  per  bushel.  Whether  the  twenty-five 
bushels  were  all  the  tree  produced,  we  were  not  informed. 

The  Currier  apples  originated  in  our  neighborhood,  proba- 
bly within  the  present  century,  and  on  the  farm  of  a  Mr. 
Currier,  which  gave  name  to  the  apple.  They  are  juicy,  of 
good  flavor ;  in  form  like  the  Porter  apple,  but  not  quite  as 
large ;  a  little  striped  with  red ;  and  will  keep  longer  than  the 
Baldwin ;  and  the  tree  is  an  uncommonly  great  bearer^ 
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We  were  informed  by  Mr.  Gordon,  the  present  owner,  that 
he  picked  from  the  original  tree  in  one  year,  about  twelve 
years  ago,  seventeen  barrels,  which  he  sold  in  the  winter  or 
spring  for  five  dollars  and  a  half  per  barrel  at  the  cellar, 
amounting  to  the  handsome  sum  of  ninety-three  dollars  and 
a  half,  not  including  the  apples  that  dropped  from  the  tree. 
A  few  years  previous  to  this  time,  there  were  said  to  be 
gathered  from  the  tree  twenty-eight  barrels  at  one  time,  not 
including  those  that  dropped  from  the  tree. 

As  to  the  price  for  which  they  were  sold,  we  were  not  in- 
formed. They  have  been  grafted,  to  some  extent,  in  our  vicin- 
ity; and  a  neighbor  who  had  a  large  orchard  of  mostly 
Baldwins  said  to  us,  that,  if  his  orchard  had  borne  Currier 
apples  instead  of  Baldwins,  it  would  have  given  a  much 
larger  income  in  the  last  few  years  than  it  has.  The  reason 
he  assigned  was,  they  have  often  produced  a  good  crop  when 
the  Baldwins  have  failed ;  and,  as  they  keep  better  than  the 
Baldwins,  they  usually  bear  about  the  same  price. 

The  President  apple  originated  in  Pelham,  N.H.,  within 
the  present  century,  —  an  excellent  fall  apple,  and  good  bearer. 

The  Hubbardston  Nonesuch  —  we  know  not  when  or  where 
it  originated  —  is  a  prolific  bearer,  of  superior  quality;  suit- 
able for  use  in  late  fall  and  early  winter. 

As  to  the  origin  of  the  Baldwin  apple,  we  have  the  follow- 
ing information  from  the  Hon.  Josiah  Newhall  of  Lynnfield. 
The  Baldwin  apple,  he  says,  was  found  growing  wild  in  the 
town  of  Wilmington,  on  the  farm  of  a  Mr.  Butters,  more 
than  a  hundred  years  ago.  It  was  known  as  the  Butters 
apple,  also  known  as  the  Woodpecker  apple,  the  woodpecker 
having  perforated  the  bark.  Being  disseminated  by  Col. 
Baldwin,  they  were  called  the  Baldwin  apple.  For  man}?* 
years  the  Baldwin  apple,  we  think,  has  been  more  extensively 
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Some  varieties  produce  better  fruit  in  some  localities  than 
in  othei-s.  Better  Roxbury  Russets  are  produced  near  the 
sea-shore  than  in  the  north  part  of  the  county ;  although  they 
are,  in  our  opinion,  far  inferior  to  what  they  were  sixty  or 
seventy  yeare  ago.  The  Rhode-Island  Greening  has  greatly 
deteriorated  with  us,  but  is  said  to  do  well  in  some  other 
places.     The  same  may  be  said  of  the  Hunt  Russet. 

The  Northern  Spy  is  said  to  be  a  late-keeping  winter 
apple.  It  is  a  good  apple,  but  with  us  not  profitable  to  cul- 
tivate. On  some  trees  the  apples  rot ;  on  other  trees  they 
are  of  inferior  quality. 

In  a  letter  received  from  Gen.  Newhall,  he  says  the 
English  Pearmain  was  brought  to  this  country  by  the  early 
settlers.  In  his  early  life  he  set  out  several  trees  of  that 
variety,  which  produced  fruit  for  a  few  years ;  then  the  fruit 
began  to  decline,  and  became  worthless.  He  also  mentions 
the  Russet  Pearmain,  Codlin,  Cat's-head,  {ledstreak,  &c. ; 
which  were  popular  apples  one  hundred  years  ago,  but  are 
now  worthless. 

He  further  says  he  believes  the  apple-tree  is  no  exception 
to  the  law  of  nature  in  regard  to  every  living  thing,  which 
has  its  youth,  maturity,  and  decline.  From  our  own  experi- 
ence and  observation  we  fully  agree  with  our  venerable 
friend ;  and  we  think  the  opinion  he  has  formed  from  his 
long  experience  should  have  weight.  If  it  is  a  fact  that 
apples  deteriorate  in  quantity  and  quality,  as  we  think  they 
do,  then  it  will  be  a  great  blessing  to  posterity  if  new  varie- 
ties can  be  procured  of  superior  quality,  particularly  of  late- 
keeping  winter  apples,  as  we  think  we  are  most  deficient  in 
that  class  of  fruit.  The  apple-crop  is  of  immense  value,  not 
only  as  a  luxury,  but  as  a  necessary  healthful  food ;  and  the 
fruit  continues  fresh  nearly  the  whole  year.  If  a  new  varie- 
ty of  apples  can  be  obtained  like  the  Roxbury  Russet  of 
seventy  years  ago,  —  the  fruit  large  and  fair,  rich  and  juicy, 
a  prolific  bearer,  which  would  come  into  the  market  after  the 
Baldwin  in  late  spring  and  early  summer, — it  would  be 
of  great  value ;  so  would  a  variety  to  take  the  place  of  the 
Baldwin,  should  it  decline  as  other  varieties  have  done. 

Several  years  ago  we  sowed  a  small  nursery,  nearly  all 
from  the  seed  of  the  Baldwin  apple.  Being  desirous,  if 
possible,  of  procuring  a  new  and  valuable  variety  of  fruit, 
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we  selected  about  one  hundred  of  the  most  thrifty,  stocky, 
broad-leaved  trees,  the  most  of  which  were  removed  to  the 
field  for  an  orchard,  the  othei-s  remained  in  the  nursery,  —  all 
to  remain  ungrafted  until  they  bore  fruit.  In  due  time  they 
all  produced  fruit.  What  was  the  result?  There  was  not  a 
Baldwin,  nor  any  one  like  a  Baldwin  ;  but  all  were  greatly 
inferior  to  the  various  varieties  that  we  now  have.  From 
the  above  experiment,  and  as  nearly  all  the  young  trees  that 
are  transplanted  are  budded  or  grafted  before  bearing,  how 
can  we  procure  new  varieties  of  superior  fruit?  From  the 
aforesaid  history  of  the  Baldwin  apples,  and  the  knowledge 
that  we  have  of  their  being  disseminated  over  the  communi- 
ty, we  think  they  must  have  remained  in  obscurity  for  many 
years,  with  their  great  value  concealed  from  public  view. 

Is  it  not  possible  that  there  may  be  a  tree  in  some  retired 
place  equal  to  the  Baldwin,  or  to  what  the  Roxbury  Russet 
formerly  was,  which  a  large  premium  would  biing  to  public 
notice  ?  Or  may  it  not  be  possible  that  a  superior  quality  of 
late-keeping  winter  apples  may  be  found  in  our  markets, 
which  a  large  premium  would  lead  some  one  to  trace  to 
their  origin,  and,  if  worthy,  procure  grafts  therefrom  ? 

There  are  many  enemies  of  the  apple  to  contend  with, 
which  we  think  are  worse  than  those  above  named.  We 
mean  the  insects  in  the  tree  and  in  the  apple.  They  are  not, 
in  some  respects,  unlike  some  of  the  human  species.  They 
work  in  the  dark,  and  cannot  be  effectually  met.  The  can- 
ker-worm and  caterpillar  can,  with  care  and  labor,  be  de- 
stroyed. But  what  can  we  do  with  the  borer?  One  says. 
Dig  him  out ;  another  says.  We  wash  the  trees,  and  destroy 
the  eggs.  This  may  be  done  to  some  extent  in  small 
orchards  of  young  trees;  but  to  destroy  them  in  large 
orchards  of  large  trees  is  much  easier  said  than  done.  We 
believe  the  borer  is  doing  much  more  damage  in  our  orchards 
than  is  generally  supposed.  He  not  only  perforates  the 
body  of  the  tree,  but  the  branches  also,  which  causes  prema- 
ture decay. 

There  are  now  many  diflBculties  to  contend  with  that  did 
not  formerlv  exist.    The  canker-worm  and  catemillar  existed 
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said  that  the  loss  of  the  apples  was  not  considered  a  calamity, 
as  the  destruction  of  the  worms  more  than  balanced  the  loss 
of  the  apples.  They  appeared  again  in  the  early  part  of  the 
present  century.  Many  remedies  were  applied  for  their  de- 
struction ;  but  nothing  proved  effectual,  except  tarring  the 
trees.  We  well  remember  assisting  in  tarring  our  father's 
trees.  The  custom  then  was  to  mix  blubber  with  the  tar, 
heat  it,  and  apply  it  warm  every  day,  late  in  the  afternoon, 
which  proved  effectual.  We  think  if  ink  were  applied  every 
day,  as  we  then  applied  tar,  it  would  be  more  effectual,  as 
we  have  seen  the  insects  passing  over  the  ink  the  second 
evening  without  trouble. 

We  think  the  destruction  of  birds  has  had  much  to  do 
with  the  increase  of  insects,  as  many  kinds  of  birds  live 
mostly  on  them. 

How  to  prevent  the  depredation  of  the  apple- worm  is  a 
difficult  subject  to  determine.  Sometimes  they  are  very 
injurious  to  the  fruit;  other  seasons  we  get  a  good  crop, 
nearly  perfect.  The  cause  of  the  change  is  hard  for  us  to 
understand. 

Atmospheric  influences  sometimes  operate  on  the  crop. 
The  year  1874,  it  will  be  recollected,  was  an  apple-year,  par- 
ticularly for  the  Baldwin.  The  crop  was  generally  large,  and 
the  price  of  apples  low.  In  our  locality  there  was  a  large 
blossom,  which  looked  healthy  and  strong.  When  in  full 
bloom,  a  blight  came  over  the  trees,  which  gave  the  blossom 
and  foliage  an  unhealthy  appearance.  Many  of  the  leaves 
curled  up  and  dropped  off;  and  many  of  the  trees  did  not 
recover  from  the  shock  during  the  season.  There  was  a  small 
crop  of  apples  of  very  inferior  quality.  Some  orchards  not  far 
distant  had  a  full  crop  of  good  fruit  In  1876  some  of  the 
orchards  that  failed  two  years  before  produced  a  full  crop  of 
nearly  perfect  fruit,  with  few  wormy  apples. 

The  present  year  there  is  almost  d  total  failure.  We  are 
aware  that  a  great  crop  of  Baldwins  could  not  be  reasonably 
expected.  There  were,  however,  some  orchards  that  blos- 
somed tolerably  well.  What  was  the  cause  of  the  failure  ? 
It  was  not  the  canker-worm  nor  caterpillar ;  for  in  many  of 
our  orchards  there  were  none. 

It  was  said  by  one  of  old,  "Except  the  Lord  build  the 
house,  they  labor  in  vain  that  build  it ;  except  the  Lord  keep 


Digitized  by 


Google 


60  MASSACHUSETTS  AGRICULTURE. 

the  city,  the  watchman  waketh  but  in  vain.'*  Although  we 
may  cultivate  our  orchards  well,  and  protect  them  as  well  as 
possible  against  insects,  yet,  without  the  smile  of  Him  who 
rules  the  elements,  our  crops  may  fail. 

Now,  in  closing,  we  would  recommend  to  those  who  have 
good  orchards,  to  cultivate  and  protect  them  as  well  as  possi- 
ble against  insects,  and  we  trust  in  most  cases  they  will,  with 
the  blessing  of  a  kind  Providence,  be  rewarded. 

Joseph  How,  Chairman. 


ESSEX. 

ASSORTED  FRUITS. 

[From  the  Report  of  the  Gominittee.] 

We  congratulate  the  society  on  the  decided  step  in  ad- 
vance which  has  been  made  this  year  in  the  arrangement  of 
fruit  in  our  hall  of  exhibition ;  that  is,  of  having  ea^h  variety 
by  itself,  and  not  scattered  promiscuously  on  several  tables, 
as  has  formerly  been  the  case.  It  has  in  former  years  been 
impossible  for  any  fruit  committee  to  do  justice  to  the  exhib- 
itors ;  and  this  year  we  find  many  of  the  exhibitors  themselves 
decidedly  opposed  to  this  "new  aiTangement,"  especially 
those  who  had  for  many  years  been  in  the  habit  of  heaping 
all  their  fruit  together,  thus  aiming  more  for  a  large  **  collec- 
tion" than  for  more  choice  specimens  of  fewer  and  better 
varieties.  We  trust  that  in  future  this  plan  will  be  more 
perfectly  carried  out,  and  that  all  the  contributors  will  see 
the  propriety  of  the  new  method. 

The  display  of  grapes  this  year  was  very  fine  indeed; 
and  the  neat  arrangement  of  the  tables  was  a  credit  to  those 
who  had  charge  in  this  department. 

This  year  has  been  a  favorable  one  for  the  grape  in  all  this 
vicinitv.  as  it  alwavs  does  best  in  a  drv.  warm  season,  without 


Digitized  by 


Google 


FRUITS.  61 

certainty  upon  the  rockiest  and  driest  hillsides.  Again :  we 
think  that  experience  has  proved  to  ns,  that  only  the  most 
hardy  vines  of  our  purely  native  species  (the  Labrusca)  can 
be  depended  upon  for  a  term  of  years.  This  may  not  be  the 
decision  of  the  whole  committee ;  for  we  know  that  many  still 
adhere  firmly  to  the  Rogers  and  other  hybrids ;  but  those  of 
us  who  have  for  years  made  the  growing  and  testing  of  vines 
a  business  are  careful  not  to  invest  largely  in  any  grape  of 
foreign  parentage ;  and,  when  any  new  grape  presents  itself 
as  the  "best  yet  introduced,"  the  first  inquiry  should  be, 
Does  it  inherit  foreign  blood  from  either  of  its  parents  ?  If 
so,  it  will  most  likely  inherit  a  feeble  constitution,  followed 
by  mildew  and  an  early  death.  Careful  cultivators  may  and 
often  do  succeed  for  years  with  these  high-blooded  grapes ; 
but  they  require  constant  watchfulness,  and  a  good  covering 
every  winter  is  indispensable. 

We  would  not  by  these  remarks  discourage  any  from  rais- 
ing this,  one  of  the  most  healthful  and  delicious  of  all  fruits, 
but  would  rather  encourage  everj'  one  whose  circumstances 
will  permit,  to  do  it  intelligently,  —  to  select  none  but  the 
most  approved  hardy  varieties,  and  plant  and  cultivate  as 
experience  has  proved  best  for  this  locality.  The  discourage- 
ments which  seemed  to  hang  over  us  a  few  years  ago,  in  the 
shape  of  blight  and  mildew,  have,  in  a  great  measure,  passed 
away ;  and  we  can  but  hope  that  a  "  new  era  in  grape-cul- 
ture "  is  about  to  dawn  upon  us. 

There  are  but  few  peaches  presented  this  year ;  the  crop 
having  been  very  nearly  a  failure ;  and  only  the  latest  ones 
could  be  kept  for  this  exhibition.  This  crop,  which  is  gener- 
ally considered  uncertain  in  New  England,  has,  for  several 
years  past,  been  a  partial  success,  especially  in  certain  high, 
dry  locations  in  this  vicinity,  where  an  entire  failure  has  not 
occurred  for  something  over  twenty  years  before.  Just 
warmth  enough  to  swell  the  fruit-buds  at  a  certain  time 
during  winter,  and  then  a  sudden  freeze  afterwards,  was  evi- 
dently the  sole  cause  of  this  failure,  as  the  trees  never  looked 
more  healthy  and  promising  than  in  the  autumn  before. 

This  fall  again  we  have  reason  to  take  courage,  and  hope 
for  the  best,  and  trust  that  at  some  future  time,  when  we 
have  learned  more  fully  the  requirements  of  the  peach,  we 
shall  be  blessed  with  plentiful  crops,  as  of  old.    We  would 
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suggest  to  novices,  however,  who  design  to  plant  peach-trees, 
that  they  require  a  dry  soil,  thoroughly  cultivated,  but  no 
animal  manure  of  any  kind,  but  rather  muck,  and  especially 
potash  in  liberal  quantities.  The  aim  should  be,  not  to  pro- 
duce a  late  growth,  but  healthy,  well-ripened  wood,  which  is 
the  only  kind  that  will  endure  our  winters.  Trim  out  all 
dead  and  sickly  wood  every  year  about  the  first  of  June. 
Plant  hardy  and  rather  early  varieties.  Many  kinds  recom- 
mended by  nursery  agents  are  too  late,  and  will  not  ripen  at 
all  in  this  latitude.  For  orchard-culture,  do  not  plant  too 
thickly :  sixteen  or  eighteen  feet  is  near  enough.  Training 
upon  fences,  and  pegging  down  branches  to  be  covered  in 
winter,  is  very  pretty  amusement  for  the  amateur;  and 
orchard-house  culture  for  those  who  can  a£Ford  it  is  very 
pretty  and  sometimes  profitable. 

One  other  fruit  is  worthy  of  remembrance,  which  we  for- 
merly raised  in  great  abundance  in  this  county,  but  which 
now  we  never  see  upon  our  exhibition-tables,  namely,  the 
plum.  Why  should  this  fine  fruit  be  wholly  abandoned,  as 
long  as  it  has  been  fully  proved  that  its  two  greatest  ene- 
mies—  the  curculio  and  the  black-knot  —  can  be  success- 
fully dealt  with  ?  Then  we  have  new  but  coarse  varieties, 
that  are  hardly  affected  by  these  enemies  at  all,  and  which, 
even  for  cooking-purposes,  would  well  repay  the  trouble  of 
raising.  We  sincerely  hope  we  shall  see  the  time  when  this 
fine  old  fruit  will  be  cultivated  to  some  extent,  if  we  do  not 
have  it  in  its  former  abundance. 

T.  C.  Thuelow,  Chairman. 


NANTUCKET. 
[From  the  Beport  of  the  Committee.] 

More  fruit  is  annually  being  produced,  and  the  demand  is 
increasing.  Once  a  nursery  of  twenty  acres  was  considered 
large ;  now  we  find  them  of  several  hundred  acres. 

Fruit  has  become  the  regular  diet  of  many  families :  it  has 
been  found  by  experience  to  be  an  agreeable  and  healthy 
food.  It  consists  mainly  of  water,  with  variable  quantities 
of  starch,  sugar,  and  gum.     Many  kinds  furnish  a  fair  supply 
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of  gluten,  and  are  on  that  account  highly  nutritious.  Their 
chief  value,  however,  as  diet,  is  in  the  various  forms  of  vege- 
table acid  which  they  contain  in  such  combinations  with  the 
alkaline  and  earthy  carbonates  as  supply  an  important  want 
in  the  process  of  digestion,  as  well  as  furnish  the  lime  and 
potash  which  they  contain  for  the  use  of  the  animal  economy. 

The  soil  and  climate  of  our  county  may  not  be  as  well 
adapted  to  some  branches  of  fruit-growing  as  that  of  many 
other  localities.  What  nature  has  failed  to  do  for  us,  we  can 
accomplish  by  enterprising  expedients ;  and  our  market-values 
compensate,  to  some  extent,  for  these  local  obstacles.  Our 
glazed  houses  will  protect  our  fruit  from  bleak  winds  in  our 
cool  climate,  and  enable  us  to  raise  the  richest  of  tropical 
fruits ;  and  our  nurseries  can  be  sheltered  by  stone  and 
wooden  walls  from  northerly  winds,  leaving  only  sunny  ex- 
posures. The  importations  of  fruit  to  our  State  amount  in 
value  to  thousands  of  dollars.  It  is  a  problem  in  political 
economy  which  calls  for  intelligent  consideration  to  supply 
this  demand. 

Apples  can  be  used  in  so  many  ways,  that  they  have  become 
almost  an  indispensable  article  in  our  household.  The  large 
number  of  specimens  seen  in  many  of  our  county  fairs  shows 
conclusively  that  they  can,  with  care,  be  raised  successfully 
in  our  Stale.  Trees,  like  field-crops,  require  and  must  have, 
constant  care,  and  should  not  be  allowed  every  where,  without 
reference  to  the  quality  of  the  soil.  Shelter  is  a  matter  of  great 
importance,  not  only  to  this  fruit,  but  more  especially  to 
pears  and  less  hardy  trees.  Having  secured  a  proper  loca- 
tion and  soil,  it  is  better  to  cultivate  the  ground  at  least  one 
year  before  setting  out  the  trees.  Apple-trees  require  atten- 
tion :  every  year  they  should  be  pruned,  and  protected  from 
the  ravages  of  insects.  Some  authorities  advise  planting 
these  trees  twenty-five  feet  apart,  and  not  allowing  the  limbs 
to  lie  on  the  ground.  Pears  can  be  raised  as  easily  as  apples, 
with  as  sure  a  crop,  and  will  pay  a  profit.  These  trees  seem 
to  flourish  on  heavy  clay  and  loam,  and  require  to  be  well 
manured :  they  will  bear  planting  much  nearer  than  apples ; 
in  fact,  about  double  the  number  should  be  planted  on  an 
acre. 

The  grape  is  a  fruit  which  has  received  attention  from  the 
earliest  periods  of  civilization  to  the  present  date,  and  in 
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nearly  every  clime :  it  has  always  been  a  favorite  fruit 
wherever  cultivated.  We  look  over  our  country,  from  the 
shores  of  the  Atlantic  to  the  Pacific  States  and  Territories, 
and  behold  thousands  of  acres  of  luxuriant  vineyards,  until 
we  reach  the  Golden  State,  where  the  rich  purple  fruitage  of 
the  valleys  vies  with  the  vineyards  of  Southern  France  and 
Italy.  Grapes  require  rather  a  gravelly  loam  or  clayey  soil, 
a  little  manure  (and  that  well  decomposed),  or  ashes,  or 
bone-dust.  A  great  deal  depends  upon  location  and  treatment: 
they  require  a  southern  slope,  with  good  shelter,  and  protec- 
tion from  northerly  winds. 

The  strawberry,  among  the  so-called  small  fruits,  is  of  great 
impoitance :  it  is  very  rich  and  delicious ;  and  the  increasing 
supply  of  this  article  from  thousands  of  acres  in  this  State, 
and  car-loads  on  car-loads  from  others,  has  reduced  the  prices 
so  low,  that  they  comport  with  the  means  of  the  poorest  con- 
sumers. This  healthful  fruit  is  easily  grown ;  yet  there  are 
farmers  who  have  abundance  of  land,  and  to  spare,  who  seldom, 
if  ever,  have  it  upon  their  tables.  Strawberries  require  a 
good  rich  soil,  not  too  low  or  wet,  well  prepared  by  deep 
ploughing  and  very  heavy  manuring.  From  three  thousand 
to  four  thousand  quarts  can  be  raised  per  acre,  if  the  season 
is  favorable,  at  an  income  of  from  one  thousand  to  fifteen 
hundred  dollars. 

BlackbeiTies  are  entitled  to  great  consideration,  especially 
in  this  county,  where  we  import  annually  such  large  quanti- 
ties of  this  berry  and  the  whortleberry.  It  has  been  estimated 
that  from  three  thousand  to  four  thousand  dollars  are  annu- 
ally paid  here  for  these  fruits.  The  Lawton  variety  thrives 
well  in  our  county :  a  strong  but  not  wet  soil  is  better  adapted 
to  this  fruit  than  a  light,  sandy  one.  The  vines  should  be 
set  about  five  feet  apart,  well  pruned  by  removal  annually  of 
the  dead  wood,  and  with  care  can  be  made  to  pay  as  much 
per  acre  as  any  other  product  raised  here,  having  an  excellent 
home-market. 

Next  in  our  list  of  berries  is  the  cranberry :  we  had  ex- 
cellent specimens  on  exhibition  at  our  fair,  that  showed 
improved  quality  by  careful  cultivation.  Without  doubt 
cranberries  will  pay  well  for  culture. 

We  have  hastily  penned  a  few  thoughts  on  the  culture  of 
the  most  prominent  fruits  raised  in  our  State ;  and  the  ques- 
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tion  is  forced  upon  us,  "Does  the  raising  of  fruit  pay?" 
We  answer,  "  Yes,  in  more  respects  than  one."  It  can  be 
made  to  pay,  with  due  knowledge  and  attention,  as  much  per 
acre  as  vegetables,  cereals,  or  other  crops  pay ;  and  it  tends  to 
develop  our  better  natures,  to  cultivate  our  tastfe,  and  to  add 
to  the  comfort  of  our  homes  by  enabling  us  to  sit  under  our 
own  vines  and  fruit-trees.  Mentally  it  furnishes  the  proper 
nutriment  and  brain-food  for  a  healthful  and  hygienic  ac- 
tivity of  that  organ,  being  a  rational  substitute  for  indigestible 
irritants  and  highly-seasoned  condiments,  which  produce  that 
feverish  excitement  that  attends  their  digestion.  We  may 
reasonably  hope  that  the  day  is  not  far  distant  when  fruit  in 
every  form  will  be  upon  our  tables  as  a  dessert  in  lieu  of  that 
indigestible  and  innutritions  pastry. 

Alex.  Macy,  Jun.,  Chairman. 
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INDIAN  CORN. 

[From  the  Bei>ort  of  the  Committee.] 

The  committee  were  notified  to  view  the  corn-crop  of 
George  L.  Flook,  West  Newbury ;  and  accordingly,  on  the 
16th  of  October,  three  members  met  at  Mr.  Flook's  farm, 
on  old  "  Crane-neck  Hill,"  and  proceeded  at  once  to  the  duty 
assigned  them. 

We  found  a  field  of  nearly  three  acres  of  excellent  com, 
growing  upon  a  gravelly  soil,  on  the  south-easterly  slope  of 
the  hill.  One  acre  of  this  field  was  entered  for  the  premium. 
Mr.  Flook  stated  that  the  land  was  broken  up  last  spring, 
and  upon  one  half-acre  a  compost  of  hen-manure  and  barn- 
yard scrapings,  valued  at  ten  dollars,  was  spread  broadcast, 
and  harrowed  in.  The  other  half-acre  was  treated  with  ten 
dollars'  worth  of  the  Stockbridge  Fertilizer,  in  the  same 
manner.  A  few  rows  adjoining  received  a  dressing  of  ashes. 
Here  the  difference  was  plainly  visible,  and  showed  greatly 
to  the  disadvantage  of  the  ashes;  for  not  only  was  the  crop 
very  much  smaller,  but  the  quality  of  the  com  was  also 
inferior  to  that  raised  upon  either  the  compost  or  the  Stock- 
bridge  formula. 

The  corn  was  tarred,  to  prevent  the  depredations  of  the 
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The  com  raised  upon  one  rod,  with  the  Stockbridge  for- 
mula, weighed  fifty-nine  pounds  and  a  half.  The  corn  raised 
upon  one  rod,  with  the  hen-manure  compost,  weighed  fifty- 
nine  pounds. 

The  society's  standard  has  been  from  seventy-two  to  eighty 
pounds  to  the  bushel.  This  would  give  in  the  one  case  over 
a  hundred  and  thirty-one  bushels,  and  in  the  other  over  a 
hundred  and  eighteen  bushels  of  shelled  merchantable  corn  per 
acre,  —  an  unprecedented  crop.  We  were  not  satisfied  with 
this  result;  and,  believing  that  it  requires  more  than  eighty 
pounds  of  corn  on  the  ear  to  the  bushel,  we  determined  to  test 
the  matter  thoroughly.  Mr.  Flook,  entering  earnestly  into 
the  question,  hung  the  com  over  the  kitchen  stove,  where 
it  remained  two  weeks  drying.  At  the  request  of  Messrs. 
Ordway  and  Day,  I  examined  and  again  weighed  the  corn 
on  the  day  it  was  shelled,  Oct.  29  ;  and  the  result  proves  what 
your  committee  expected  it  would,  —  the  corn  was  dry,  hard, 
flinty,  and  fit  to  grind. 

The  shelled  corn  raised  upon  one  rod,  with  Stockbridge 
formula,  weighed  thirty-six  pounds  and  three-quarters  (a 
shrinkage  of  twenty-two  pounds  and  three-quarters),  a  hun- 
dred and  five  bushels  per  acre. 

The  shelled  corn  raised  on  one  rod  with  hen-manure  com- 
post weighed  thirty-«ix  pounds  (a  shrinkage  of  twenty-three 
pounds),  a  hundred  and  two  bushels  and  six-sevenths  per 
acre,  making  Mr.  Flook's  (ictiuil  crop  nearly  a  hundred  and 
four  bushels  per  acre,  instead  of  a  hundred  and  thirty-one 
bushels,  as  tested  by  the  standard  of  seventy-two  pounds 
per  bushel.  It  will  be  seen  that  the  shrinkage  from  the  gross 
weight  when  harvested,  to  the  net  weight  when  merchant- 
able, is  nearly  forty  per  cent ;  and  we  hope  our  trustees  will 
hereafter  make  the  standard  ninety  pounds  per  bushel. 

When  we  take  into  consideration  the  enormous  amount  of 
corn  exported  in  1876  (50,910,532  bushels,  nearly  seventy 
per  cent  greater  than  the  previous  year,  and  also  the  fact 
that  New  Hampshire  last  year  raised  2,029,000  bushels  of 
corn,  and  Massachusetts  only  1,150,000),  would  it  not  be 
well  for  the  Old  Essex  Society  to  endeavor  to  increase 
this  all-important  crop  by  offering  more  than  one  premium 
for  corn  ? 

HoBACE  F.  Longfellow,  Chairman. 
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[Statement  of  G.  L.  Flook.] 

The  crop  of  1875  and  1876  was  grass.  The  nature  of  the  soil 
was  gravelly,  low ;  it  was  broken  up  in  the  spring  of  1877, 
being  ploughed  to  the  depth  of  eight  inches.  I  spread  on 
about  ten  dollars'  worth  of  Stockbridge  manure,  and  about 
ten  dollars'  worth  composted  of  hen  manure  and  barnyard. 
The  cost  of  planting,  harrowing,  and  ploughing  was  seven 
dollars ;  the  amount  of  seed,  one  peck  of  eight-rowed  yellow 
corn,  worth  twenty-five  cents :  it  was  cultivated  twice,  and 
hoed  three  times.  The  cost  of  cultivatiqp,  ten  dollars ;  and 
the  cost  of  harvesting,  eleven  dollars  and  a  quarter.  The 
fodder  I  estimate  as  worth  twenty  dollars.  The  crop  was 
a  hundred  and  four  bushels. 


[Statement  of  J.  J.  H.  Gregory.] 

Previous  to  1875  the  land  was  in  grass,  and  had  been  for 
many  years.  In  1875  it  was  broken  up,  being  at  the  time 
badly  run  out.  The  crop  of  that  year  was  Drumhead  cab- 
bages ;  the  ground  being  well  manured  with  glue-waste  and 
leached  ashes  broadcast,  with  ground  bone  and  hen-manure 
in  the  hills.  The  crop  of  1876  was  potatoes,  which  received 
a  liberal  manuring  with  fish-waste,  glue-waste,  potash,  and  su- 
perphosphate,— the  two  latter  in  the  drills.  It  was  ploughed 
both  last  fall  and  spring,  about  seven  inches  deep.  Previous 
to  the  spring  ploughing,  eight  cords — half  of  barn-manure 
and  half  a  compost  of  waste-fish  and  soil  at  the  rate  of  one 
part  of  fish  to  three  of  soil — were  spread  broadcast.  Four 
hundred  and  fifty  pounds  of  muriate  of  potash  were  harrowed 
in,  and  seven  hundred  and  fifty  pounds  of  the  pomace  of  the 
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the  crows,  a  considerable  portion  of  it  had  to  be  replanted  at 
various  intervals  up  to  the  middle  of  June,  which,  as  every 
farmer  knows,  is  unfavorable  to  the  crop ;  the  late  planted 
not  yielding  as  well ;  that  first  planted  overgrowing  and  over- 
shadowing it.  The  variety  was  a  new  kind,  named  the 
"  Compton,"  originated  by  Mr.  Compton  of  Pennsylvania 
by  planting  the  abnormal  ears,  which  sometimes  grow  in  place 
of  the  spindle.  The  seed  for  the  acre  cost  about  five  dollars, 
and  the  planting  of  it  two  dollars.  The  corn  was  cultivated 
four  times,  at  a  cost  of  five  dollars,  and  hoed  and  weeded  at 
an  additional  expense  of  five  dollars.  It  required  no  thin- 
ning. Owing  to  great  press  of  other  work,  it  was  not  har- 
vested until  the  close  of  October,  having  suffered  considera- 
bly from  the  depredations  of  crows  and  rats.  In  September 
it  was  topped,  and  the  stover  secured  in  good  condition. 
The  cost  of  gathering  and  husking  was  ten  dollars. 

The  yield  of  the  acre  was  two  hundred  and  two  bushels  of 
ears,  of  which  only  twelve  were  inferior  in  size  and  quality, 
the  remainder  making  the  handsomest  lot  of  ears  I  ever  saw 
grown  on  an  acre  of  ground :  they  were  remarkably  large, 
many  of  them  being  twelve  and  fourteen  rowed,  and  were 
almost  uniformly  filled  out  to  the  tips.  Many  of  the  stalks 
had  three  good  sized  ears  on  them.  Some  of  the  ears  were 
glazed  in  seventy  days  from  the  date  of  planting.  The  stalks 
were  quite  tall,  and  suckered  freely,  making  the  stover  of 
more  than  ordinary  value.  Large  as  was  my  crop,  it  was 
much  below  that  for  which  Mr.  Compton  was  awarded  the 
Conrad  Wilson  prize  by  a  committee  of  intelligent  gentle- 
men. An  objection  to  the  Compton  Corn  is  the  size  of  the 
cob,  which  is  a  partial  offset  to  the  size  of  the  ear,  and  to  its 
habit  of  filling  out  to  the  butt,  its  earliness,  and  productive- 
ness. 

It  will  be  seen  that  the  cost  of  the  acre  of  corn,  charging, 
as  customary,  one-half  the  cost  of  the  manure  to  the  crop, 
was  sixty-nine  dollars.  At  eighty-seven  cents  a  bushel  for 
Northern  corn,  the  value  of  the  crop  would  be  eighty-seven 
dollars.  If  to  this  twenty-five  dollars  is  added  for  the  value 
of  the  stalks,  which  abounded  in  suckers,  and  were  unusually 
tall,  the  value  of  the  crop  would  be  a  hundred  and  twelve 
dollars. 
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MIDDLESEX  SOUTH. 
[Statement  of  P.  McHahon.] 

The  field  of  com  which  I  have  entered  for  premium  con- 
tains about  five  acres.  The  nature  of  the  soil  is  brackish, 
with  a  yellow  clay  subsoil.  It  was  in  mowing  five  years; 
then  ploughed  last  April,  six  inches  deep,  and  manured  from 
the  barn-cellar  at  the  rate  of  ten  cords  per  acre,  first  quality. 
It  was  planted  May  18  and  19,  cultivated  three  times, 
hoed  twice,  and  thinned  once  to  three  and  four  in  a  hill. 
Distance,  three  feet  and  a  half  apart  each  way, 

I  previously  valued  my  manure  at  eight  dollars  per  cord ; 
but,  as  all  prices  are  lower,  I  think  six  dollars  per  cord  a  fair 
price. 

Value  of  crop,  125  bushels  to  the  acre,  amounting  to 
625  bushels,  at  80  cents  per  bushel    ....  ^500  00 

Five-eighths  value  of  manure 168  75 

Value  of  top  stalks 25  00 

Husks  for  the  harvesting       .        .        .        .  '     . 

1693  75 

Expense  of  ploughing 920  00 

Carting  manure 30  00 

Spreading  manure 6  00 

Harrowing 6  00 

Furrowing 4  00 

Planting 7  00 

Seed 1  25 

Cultivating  three  times 9  00 

Hoeing  twice 15  00 

Thinning 8  00 

Cutting  and  taking  off  tops 10  00 

Fifty  cords  manure  at  9Q  per  cord 800  00 

475  pounds  Bradley's  superphosphate,  in  the  hill    .        .    10  68 

421  93 

Net  income |271  82 

SOUTHBOBOUOH,  Oot.  4, 1877. 
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I  took  a  hay-crop  ia  1875  and  1876.  No  manure  was 
applied  either  year.  The  soil  is  a  black  loam,  with  clay  or 
hard  bottom.  It  was  ploughed  the  first  time  May  5, 1877, 
then  a  greensward.  It  was  harrowed  about  the  15th  of  May, 
and  ploughed  again  the  20th  of  May,  then  harrowed  again 
on  the  24th  of  May. 

The  ground  was  ploughed  about  six  inches  deep,  furrowed 
both  ways  about  three  feet  six  inches  apart,  and  planted  in 
hills  the  29th  of  May. 

Cost  of  ploughing  twice 96  00 

Cost  of  harrowing  twice,  at  fl.50      .        .        .        .  8  00 

Cost  of  furrowing 1  50 

Three  cords  and  a  half  of  manure  at  98    .        .        .  28  00 

Six  quarts  of  seed-corn 36 

Cost  of  planting,  for  man  2  days 4  00 

Cost  of  ploughing  once  each 2  00 

Cost  of  hoeing  first  time '    •  2  50 

Cost  of  hoeing  second  time 2  50 

Total t49  86 

The  crop  was  harvested  Oct.  20.  There  were  a  hundred 
and  ninety-eight  pounds  of  ears  on  four  square  rods,  or 
eighty-eight  bushels  of  shell  corn  on  the  piece  of  a  hundred 
and  twenty-eight  rods,  forty-nine  pounds  and  a  half  of  ears 
to  the  rod. 

Harvesting 93  00 

Husking 8  25 

Making  a  total  cost  of  $56.11. 


FRANKLIN". 
[Statement  of  I.  W.  Barnard  &  Son,  Shelbnme.] 

In  1875  the  land  was  manured  with  ten  ox-loads  (of  what, 
the  report  does  not  tell),  and  planted  with  corn  and  potatoes. 
The  next  year  six  ox4oads  of  manure  were  used ;  and  the 
crop  was  potatoes.  The  soil,  which  is  gravelly  loam,  was 
ploughed  once  in  1877,  seven  inches  deep,  and  thoroughly 
harrowed,  at  a  cost  of  three  dollars.  Nineteen  loads,  of  thirty 
bushels  each,  of  stable-manure,  were  spread  and  ploughed 
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in,  and  two  hundred  and  fifty  pounds  of  Enoch  Coe's  phos 
phate  were  added,  a  tablespoonful  being  placed  in  each  hill. 
About  the  middle  of  May,  six  quarts  of  eight-rowed  yellow 
corn  were  planted.  This  crop  was  cultivated  with  a  horse, 
and  hoed  three  times,  and  thinned  to  four  stalks  in  a  hill.  In 
the  early  part  of  September  the  stalks  were  cut  at  the  roots, 
and  two  or  three  weeks  after  the  corn  was  husked  and  stored. 
By  measurement  in  three  different  parts  of  the  field,  the 
yield  of  com  was  found  to  average  forty-six  pounds  to  a 
square  rod,  or  7,360  pounds  to  an  acre. 

Cr. 

By  113  i  bushels  com,  at  75  cents $85  12 

Two  tons  stover 18  00 

$103  12 

Dr. 

To  preparation t3  00 

Manure 31  66 

Phosphate 6  25 

Seed  and  planting 2  50 

Cultivation 6  00 

Harvesting 6  00 

55  41 

Profit 147  71 


[Statement  of  Edwin  C.  Parker,  South  Deerfield  ] 

The  land  on  which  this  crop  of  corn  was  raised  had  been 
seeded  down  three  years.  The  soil,  which  is  a  light  loam 
resting  on  a  clay  subsoil,  was  ploughed  in  the  fall  eight 
inches  deep.  Twenty  loads  of  manure  of  thirty  bushels  each 
were  spread  broadcast  on  the  furrows,  and  pulverized  and 
worked  in  with  a  wheel-harrow.  The  land  was  planted  on 
the  15th  and  16th  of  May,  with  a  twelve-rowed  variety  of  corn 
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nearer  it  is  in  the  hill,  the  better  the  crop.  I  cultivate  as 
level  as  I  can,  not  making  hills.  It  stands  drought  better, 
and  I  think  that  I  get  more  com." 

Cr. 

By  108  f  biishels  com,  at  75  cents f  81  50 

Two  tons  stover 16  00 

m  50 

Dr. 

To  ploughing $2  00 

Manure 41  00 

Seed  and  planting 2  40 

Cultivation  4  00 

Harvesting 6  00 

55  80 

Profit $41  70 

Profit,  estimating  that  half  of  manure  remains  for  next 
crop,  $62.40. 

HINGHAM. 
[Statement  of  Edmund  Hersey.] 

I  submit  the  following  statement  of  an  experiment  made 
on  two  acres  of  land  planted  with  Indian  corn,  not  for  a 
premium,  but  that  it  may  reach  our  society  through  the 
proper  committee. 

The  land  selected  for  the  trial  was  a  poor,  sandy  loam,  the 
subsoil  being  good  mason's  sand.  For  the  last  thirty  years 
the  land  has  been  pastured  with  cows.  It  was  ploughed  the 
second  week  in  May,  and  planted  the  third  week,  with  the 
variety  known  as  long-eared,  eight-rowed  yellow.  The  hills 
were  three  feet  and  a  half  apart  each  way ;  and  five  ker- 
nels were  put  in  a  hill.  The  11th  of  July,  the  corn  was 
ploughed  crosswise,  two  furrows  in  each  row,  turning  from 
the  com.  No  hoeing  was  done  at  this  ploughing,  except  to 
cut  down  a  few  briers.  June  18  it  was  ploughed  length- 
wise, two  furrows  in  a  row,  and  again  turned  from  the  corn. 
One  hour  only  was  spent  with  the  hoe  this  time.  Nothing 
more  was  done  till  July  4,  when  a  cultivator  was  run 
through  lengthwise,  and  the  ground  made  as  level  as  possi- 
ble with  the  hoe.    Nothing  more  was  done  by  way  of  culti- 

10 
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vation,  yet  the  field  was  very  free  from  grass  and  weeds 
during  the  whole  season. 

Two  experiments  were  tried :  first,  to  ascertain  if  com 
can  be  grown  at  a  profit  in  this  locality ;  second,  to  test  the 
value  of  the  Stockbridge  Fertilizer  as  compared  with  stable- 
manure  at  seven  dollars  a  cord  delivered.  I  had  a  good 
opportunity  to  test  the  first ;  for  I  bought  most  of  the 
manure,  and  hired  the  principal  part  of  the  labor.  In  regard 
ot  the  second,  I  took  two  strips  across  the  lot,  in  places  where 
the  land  was  of  no  more  than  an  average  quality,  and  meas- 
ured it  accurately.  I  know  of  no  way  to  make  a  better 
experiment. 

The  following  is  the  result  on  an  acre  and  three-fourths 
manured  with  good  stable-manure  at  the  rate  of  five  cords  to 
the  acre :  — 

EXPENSES. 

Ploughing 17  00 

Manure 61  25 

Spreading 2  50 

Harrowing '1  76 

Furrowing 1  75 

Seed 87 

Planting 8  50 

Ploughing 8  50 

Ploughing 2  62 

Cultivating 1  54 

Hoeing 7  00 

Topping 7  00 

Harvesting 5  25 

Husking 8  88 

»113  91 

RECEIPTS. 

Com  fodder  44  60 

Cost  of  com $69  41 


The  product  of  the  field  was  a  hundred  and  fourteen  bush- 
els (by  weight),  making  a  cost  per  bushel  of  a  fraction  less 
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EXPENSES. 

Ploughing f  1  00 

Fertilizer 6  00 

Harrowing      .        .        .        .     • 25 

Furrowing 26 

Planting 50 

Seed 13 

Ploughing •     .  50 

Ploughing 88 

Cultivating 22 

Hoeing 1  00 

Topping 1  00 

Harvesting 75 

Husking 1  18 

118  16 

BECEIPTS. 

Com  fodder 6  50 

Cost  of  15^  bushels  of  com |7  66 

Cost  per  bushel  a  fraction  less  than  fifty  cents. 

HiNGHAM,  Deo.  1, 1878. 
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WHEAT. 

FRANKLIN". 

[Statement  of  Miron  Brown,  Sunderland.] 

The  quantity  of  ground  on  which  this  crop  was  raised  is 
two  acres.  It  was  in  grass  in  1875.  In  1876  about  sixteeen 
cords  of  bamyard-manure  were  used  on  the  whole  piece, 
which  was  ploughed  six  to  eight  inches  deep ;  and  the  crop 
for  that  year  was  tobacco.  Preparatory  to  sowing,  the  land 
was  cultivated  twice  with  wheel-harrow;  and  Sept.  16  two 
Nbushels  per  acre  of  white  wheat  were  sown  broadcast,  and 
harrowed  in  with  a  common  harrow.  The  crop  was  harvested 
July  25,  cut  with  a  common  cradle,  and  bound  in  sheaves 
the  usual  way. 

Mr  Brown  says,  "  I  had  wheat  on  these  two  acres  in  1873 : 
at  that  time  I  applied  a  hundred  and  fifty  bushels  good  un- 
slacked  lime,  and  harvested  sixty  bushels  of  wheat.  My 
opinion  is,  that  the  lime  did  not  benefit  that  crop,  but  has 
been  of  great  service  to  every  crop  since ;  and  tha  present 
wheat-crop  owes  a  good  deal  to  that  lime."     Soil  a  clay  loam. 

Cb. 

By  ninety  bushels  wheat  from  two  acres      .        .        .    $135  00 
Three  tons  of  straw 80  00 


«165  00 
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FRANKLIN. 
[Statement  of  E.  A.  Hawks,  Deerfield.] 

The  piece  of  land  on  which  this  crop  was  raised  contains 
two  acres  and  thirty-three  rods.  The  crop  of  1876  was 
cucuinbers,  for  which  stable-manure  was  used,  at  the  rate  of 
six  loads  to  the  acre  in  the  hill.  The  next  year  nine  hun- 
dred pounds  to  the  acre  of  fish-guano  was  spread  on  the  soil, 
and  harrowed  in,  and  the  crop  was  corn.  This  year  no 
manure  was  used.  The  land  was  ploughed  once,  April  16, 
seven  inches  deep. 

The  cost  of  harvesting  and  threshing  was  increased  by  the 
fact  that  a  third  of  the  crop  was  badly  lodged.  The  entire 
expense  of  seed,  manure,  labor,  and  cultivation,  was  $28.86. 
The  value  of  the  products  —  a  hundred  and  sixty-seven  bush- 
els of  oats,  and  straw  estimated  at  a  ton  and  a  half  to  the 
acre  — was  1118.60. 


[Statement  of  Edward  H.  Fiak,  Shelbnme  ] 

In  1875  no  manure  was  used  upon  the  land ;  and  the  crop 
was  buckwheat.  The  crop  of  1875  was  corn ;  for  which 
twenty-five  loads,  of  thirty  bushels  each,  of  barnyard-manure 
werq  used.  The  soil,  which  is  a  sandy  loam,  was  ploughed 
once  seven  inches  deep,  and  thoroughly  harrowed. 

Cr. 

By  seventy-five  bushels  oats,  at  55  cents  ....  941  25 
Two  tons  straw,  at  915 30  00 

971  25 

Db. 

To  ploughing,  and  other  preparations      •        .        .        .  95  00 

Twenty- five  loads  of  manure      ....  25  00 

Four  bushels  seed,  at  75  cents d  00 

Sowing 3  00 

Harvesting 6  00 

42  00 

Profit 929  25 
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RYE. 
PLYMOUTH. 

[Statement  of  James  Howard  of.  West  Bridgewater.] 

The  lot,  containing  one  hundred  and  sixty-eight  rods,  on 
which  my  rye  grew  the  present  year,  is  very  uneven,  both  in 
surface  and  in  the  quality  of  the  soil ;  varying  from  a  loose, 
sandy  hill-soil  on  one  side,  to  a  low,  dark  loam  on  the  other. 
In  corn  in  1875,  manured  with  four  cords  of  compost;  and 
in  potatoes  in  1876,  manured  with  four  cords  of  stable- 
manure,  ploughed  in,  and  with  a  compost  of  bone  and  pot- 
ash in  the  hill.  In  September,  1876,  it  was  ploughed  about 
five  inches  deep ;  four  hundred  pounds  of  ground  bone  mixed 
with  four  barrels  of  wood-ashes,  spread  on  and  harrowed  in, 
and  sown  to  rye,  using  seven  pecks  of  seed.  In  April,  1877, 
one  bag  of  Stockbridge  manure  was  sown  on  the  piece. 
Harvested  July  10.  When  threshed,  there  were  5,680  pounds 
of  straw,  and  2,246^  pounds  of  rye,  being  at  the  rate  of 
thirty-eight  bushels  and  one-fifth  per  acre.  My  cows  acci- 
dentally got  into  my  rye  twice,  injuring  it,  I  think,  about  two 
bushels.  Expenses :  ploughing,  &c.,  three  dollars ;  manure, 
nineteen  dollars ;  seed  and  sowing,  four  dollars ;  harvesting, 
seventeen  dollars  and  a  half;  total,  forty-three  dollars  and 
a  half. 

[Statement  of  Edward  White  of  Marshfield.] 

The  crop  of  rye  that  Mr.  White  offers  in  competition  for  a 
premium  was  grown  upon  one  acre  of  the  central  portion  of 
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been  applied.  It  was  mowed  in  September.  When  threshed, 
it  yielded  by  weight  1,708  pounds,  or  thirty  bushels  and  a 
half  of  rye,  and  3,097  pounds  of  straw.  Expenses:  plough- 
ing and  harrowing,  seven  dollars;  seed  and  sowing,  four 
dollars ;  harvesting,  ten  dollars ;  total,  twenty-one  dollars. 

Mr.  White  says,  "  The  experiments  on  the  Green  Harbor 
marsh  have  been  very  successful,  and  are  worthy  the  serious 
consideration  of  all  persons  owning  lands  of  similar  character 
on  the  coast.  The  failures  have  been  exceptional,  and  are 
such  as  might  occur  on  any  lands  not  fairly  drained,  and 
fitted  by  the  action  of  the  elements  for  perfect  results.  In 
this  crop  the  rye  was  very  heavy,  a  measured  bushel  weigh- 
ing sixty  pounds.  In  consequence  of  a  severe  storm  just 
before  harvest,  it  was  estimated  that  five  bushels  were  lost," 
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FIELD  AND  GARDEN  CROPS. 

MARSHFIELD. 

[From  the  Report  of  the  Committee.] 

If  we  had  never  wished  to  fill  our  cellars  with  fruits  and 
vegetables  raised  by  our  own  hands,  we  think  the  desire  would 
have  been  created  by  visiting  this  department  the  present 
season.  Improvement  every  year  has  been  our  object.  A 
new  and  prominent  feature  has  been  the  increase  of  field-corn 
over  previous  years.  This  cereal  has  appeared  on  our  tables, 
of  excellent  quality,  and  grown  in  quantity  at  the  rate  of 
a  hundred  and  seven  to  a  hundred  and  twelve  bushels 
per  acre.  This  gives  us  all  a  feeling  of  encouragement. 
"With  plenty  of  corn  and  hay  we  can  have  things  pretty 
much  our  own  way,"  said  the  old  farmer.  It  will  pay  us  to 
cultivate  corn,  if  we  feed  our  crops.  It  sells  well  on  the  farm, 
and  there  is  no  fear  of  decay,  if  it  is  cured  with  care. 

Your  committee  report  a  large  variety  of  vegetables,  com- 
prising squashes,  beets,  turnips,  .and  potatoes  in  great  vari- 
ety. If  these  productions  cannot  be  sold  at  remunerative 
prices,  they  are  valuable  to  the  farmer  to  feed  to  stock ;  and 
he  can  grind  them  into  milk  and  meat  and  chickens  and 
eggs,  ad  infinitum^  thus  keeping  the  wolf  from  the  door  in  a 
period  of  great  commercial  depression.  Learn,  then,  to  feed 
your  crops,  if  you  would  be  fed.  Give,  and  you  shall  receive, 
is  the  law.     Heavy  crops  of  onions  have  been  raised  on  sandy 
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special  fertilizers :  in  fact,  where  manure  has  been  applied, 
there  has  been  no  apparent  benefit.  Some  idea  of  the  pro- 
ductive quality  of  these  lands  may  be  formed,  when  we  con- 
sider the  depth  of  soil,  which  ranges  from  six  to  ten  feet,  — 
a  great  deposit  from  the  ocean  of  exceeding  value  to  the 
farmer.  Mr.  Ware  of  Marblehead  mentions  the  fact  of 
seventy-three  tons  of  mangel-wurzel  produced  to  the  acre 
upon  sea-manure  alone.  The  mangel  has  done  well  on  the 
new  soil,  likewise  strawberries,  which  seem  to  thrive  near  the 
borders  of  our  marshes. 

A  firmer  faith  in  the  capacity  and  value  of  the  soil  is  the 
need  of  the  hour,  and  will  give  to  our  youth  that  character 
which  is  sure  to  come  by  patience  and  perseverance.  We  do 
not  hear  the  discouraging  word  uttered,  without  recalling  an 
interview  with  an  intelligent  man  from  New  York,  whose 
grandfather  conceived  the  idea  of  reclaiming  a  tract  of  land 
larger  than  Green  Harbor  marsh  ;  going  to  work  with  cour- 
age, he  cleared  off  the  bushes  and  trees,  op'tened  drains  at 
considerable  expense,  letting  in  light,  receiving  much  in 
return,  though  not  enough  to  pay  the  expenses.  The  prop- 
erty passed  into  the  hands  of  a  relative,  who,  with  commend- 
able spirit,  prosecuted  the  work  already  begun.  *'Let  us 
have  more  light,"  said  he.  "  Does  this  property  pay  now  ?  " 
we  asked.  '*Yes:  the  net  profit  is  ten  thousand  dollars 
every  year."  We  suppose  this  land  to  be  very  fertile,  as 
more  than  fifty  head  of  cattle  are  kept  on  the  domain.  But 
the  dollars,  so  very  tempting,  are  not  all  the  benefit  derived 
from  improvements.  Farming  is  the  study  of  Nature  in  all 
her  infinite  varieties,  from  the  first  box  of  strawberries  to 
the  late  harvest;  through  the  frosts  of  winter  the  care  of 
our  domestic  animals,  and  the  inspiring  thought  of  the  early 
spring. 

G.  J.  Pbtebson,  Chairman. 

MIDDLESEX  SOUTH. 

SQUASHES. 

[Statement  of  L.  and  G.  W.  Chadwick.] 

The  land  is  one-eighth  of  an  acre.     The  soil  a  dark  loam  ;  in 
grass  in  1874  and  1875 ;  in  potatoes,  1876.     It  was  ploughed 
11 
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June  10.  I  spread  on  a  cord  and  a  half  of  compost- 
manure  fi*om  the  barn-cellar,  harrowing  very  thoroughly,  and 
making  the  surface  very  mellow.  Holes  were  dug  six  feet 
apart  each  way,  and  one  large  shovelful  of  compost-manure 
put  in  a  hill,  covered  lightly  with  the  soil.  The  piece  was 
planted  June  15,  supposed  to  be  with  pure  Marrow-seed. 
They  came  up  very  readily.  As  soon  as  they  began  to  break 
ground,  they  were  covered  with  plaster,  and  kept  so  until 
the  bugs  were  out  of  the  way.  I  find  by  experience  that  I 
have  been  troubled  less  with  the  maggot,  till  this  year,  by 
keeping  the  ground  level.  Mode  of  cultivation  is  as  fol- 
lows :  — 

Twelve  hundred  poandB  of  squash  at  $3  per  hundred  .        .  $36  00 

Ploughing fl  00 

Carting  manure 1  50 

Spreading  manure  and  harrowing  ....  1  00 

Digging  holes  and  manuring  in  hiU        ...  1  00 

Plaster 25 

Seed 25 

Planting 50 

Cultivating  and  hoeing 8  00 

A  cord  and  a  half  of  manure,  one-half  to  land        .  6  00 

Interest  and  taxes 50 

Harvesting  omitted 

15  00 

Profit »21  00 

Fbamikoham,  Sept.  17, 1877. 

FRANKLIN. 

[From  the  Keport  of  Committee.] 

In  no  season,  perhaps,  in  the  memory  of  man,  have  favor- 
ing skies  and  a  responsive  earth  done  more  to  second  the 
labors  of  the  husbandman  than  they  have  the  present :  and 
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That  we  can  regard  our  well-directed  efforts  in  soil-culture 
as  a  merited  reward  may  be  inferred  from  the  fact,  that  from 
forty-five  to  fifty  bushels  of  sound,  plump  wheat,  can  be 
raised  from  one  acre  of  land  (as  was  the  case  with  Mr.  Brown 
of  Sunderland  and  Mr.  Childs  of  Deerfield)  at  an  immediate 
expense  of  not  more  than  fifty  cents  per  bushel.  This  being 
so,  we  ask  what  better  inducement  can  be  offered  to  encour- 
age all  farmers  to  engage  in  the  raising  of  this  noble  grain  ? 
Is  it  not  better  than  it  is  to  depend  upon  the  West  or  Cali- 
fornia for  the  materials  for  our  bread  ?  Though  their  suc- 
cess was  most  marked,  we  have  no  doubt  that  others  would 
approximate  very  near  to  them,  should  they  attend  to  the 
underlying  conditions. 

So,  too,  in  regard  to  corn,  when  we  find  that  from  fifty  to 
one  hundred  and  more  bushels  of  com  can  be  raised  from 
one  acre,  as  was  the  case  with  Mr.  E.  C.  Parker  of  South 
Deerfield,  Mr.  D.  O.  Fisk  of  Shelbume  (on  his  Greenfield 
farm),  Messrs.  E.  H.  Fisk,  I.  W.  Barnard  &  Son,  and  G.  P. 
Carpenter  of  Shelbume.  Mr.  E.  C.  Parker,  on  a  light,  sandy 
pasture, — from  an  expenditure  of  twelve  dollars  for  manure, 
fish-scraps,  and  potash,  sowed  broadcast,  —  obtained  fifty 
bushels  of  sound  com  per  acre ;  D.  O.  Fisk,  on  rather  a  firmer 
sandy  soil,  —  with  a  compost  of  meadow-muck,  leached  ashes, 
and  superphosphate,  at  a  cost  of  fourteen  dollars  per  acre, 
sowed  broadcast,  with  two  hundred  pounds  of  phosphate  put 
in  the  hill,  —  harvested  some  sixty-five  bushels  of  sound  com 
to  the  acre ;  while  the  others  we  have  named,  on  good  arable 
land,  at  an  expenditure  of  from  thirty  to  forty  dollars  for 
stable-manure  and  superphosphate,  secured  a  hundred  and 
more  bushels  of  corn  per  acre. 

The  experiments  of  Messrs.  Parker  and  Fisk,  if  we  assume 
that  the  value  of  the  fodder  will  pay  the  cost  of  culture  (and 
the  same  may  be  said  of  the  others),  clearly  shows  that  com 
can  be  raised  here  in  Franklin  County  very  much  cheaper 
than  it  can  be  transported  from  the  prairies  of  the  West. 
And  what  is  of  greater  interest  is  the  fact  that,  bushel  for 
bushel,  our  native  grain  is  of  greater  nutritive  value  than 
that  which  grows  in  the  West.  This  has  been  shown  by 
chemical  analysis  as  well  as  by  practical  experiment.  Dr. 
J.  R.  Nichols  states  in  the  December  number  of  "  The  Boston 
Journal  of  Chemistry  "  that  a  bushel  of  ears  of  our  domestic 
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com  ground  with  the  cob  is  worth  as  much  for  all  kinds  of 
feeding-purposes  as  a  bushel  of  solid  Western  com.  If  so, 
then  we  make  a  sad  mistake  when  we  depend  upon  the  West- 
ern granaries  for  our  supply  of  this  useful  grain,  and  do  not 
cultivate  our  own  soil  to  its  fullest  capacity. 

In  the  absence  of  any  authorized  standard,  in  making  our 
awards  where  there  was  suflScient  competition,  we  have  been 
guided  by  the  rule  of  superior  excellence,  with  the  exception 
of  the  corn-crop,  but  there  by  quantity,  as  there  was  equal 
excellence.  To  us  it  seems  that  the  best  interests  of  agri- 
culture can  be  subserved  by  learning  how  to  produce  the 
largest  given  crop  at  the  least  expense,  and  that  this  should 
be  the  rule  by  which  all  decisions  should  be  made,  or  awards 
determined. 

S.  BAEBEB,/or  the  Committee. 


ONIONS. 
[Statement  of  Alvin  E.  Sanderson,  Sunderland.] 

The  crops  raised  on  this  land  for  the  two  years  prior  to 
1877  were  onions,  three  cords  of  barnyard-manure  being 
used  each  year.  The  land  was  ploughed  five  inches  deep 
in  November,  1876,  and  harrowed  and  raked  smooth  in  April, 
before  sowing  ;  the  same  quantity  of  manure  being  used  as  in 
the  two  prior  years.  Two  pounds  of  Yellow  Danvers  onion- 
seed  were  sown  April  7,  with  a  Harrington  seed-sower.  A 
hand  cultivator  was  used  between  the  rows,  and  the  crop  was 
weeded  by  hand  five  times. 

Between  Sept.  18  and  25  the  onions  were  raked  from  the 
rows  into  beds,  left  to  dry  a  day  or  two,  then  taken  to  a  shed, 
and  spread,  where  they  laid  till  the  last  of  October. 

Cr. 
Value  of  product,  226  bushels 9118  00 

Dr. 
Plou^hinc  and  preparation 93  00 
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[Statement  of  G.  K.  Smith,  Sunderland.] 

The  half-acre  upon  which  the  onions  grew  which  I  have 
entered  for  premium  was  in  grass  in  1875,  and  tobacco  was 
grown  upon  it  in  1876 :  in  the  spring  of  1877  manure,  at 
the  rate  of  sixteen  loads  per  acre,  was  ploughed  in.  Three 
pounds  of  seed  were  sown  May  1,  in  driUs  sixteen  inches 
apart.  The  crop  was  harvested  Oct.  1,  and  the  yield  upon 
two  rods  was  five  hundred  and  twenty-five  pounds. 

Cr. 

Four  hundred  bushels  onions,  at  50  cents      .        .        .  9200  00 

Dr. 

Manure,  eight  loads 916  00 

Seed 7  50 

Ashes  and  guano 8  00 

Labor 40  00 

Rent  of  land 20  00 

91  50 

Profit 9108  50 


WORCESTER  SOUTH-EAST. 

CABBAGES. 

[Statement  of  John  Miller.] 

My  crop  of  cabbages  was  raised  on  two  acres  of  land  that 
was  in  grass  in  1876.     The  soil  is  a  black  loam. 

Raised  17,600  cabbages,  averaging  six  lbs.  each,  at  a 

half -cent  per  pound 9528  00 

Cabbage-plants  sold 40  00 

9568  00 

Fbughed  twice  at  a  cost  of 910  00 

Sixteen  cords  of  stable-manure 120  00 

Ten  barrels  of  hen-manure 10  00 

Five  barrels  of  ashes       •        * 5  00 

Cultivated  five  times,  hoeing  four  times  .        .        .     58  00 

Cost  of  (Stone  Mason  cabbage)  seed        .        .        .        .      7  00 

Planting 80  00 

Rent  of  land 50  00 

Harvesting 10  00 

800  00 

Profits 9268  00 
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ESSEX. 


[Statement  of  J.  D.  W.  French.] 


I  enter  for  premium  for  best  herd  of  milch  cows  my  Ayr- 
shires,  —  Lillie  Douglas,  649 ;  Lilac  Douglas,  2,721 ;  Alice 
Brand,  833  ;  imported  Primula,  3,096 ;  and  Jenny  Burke, 
2,556.  These  animals  are  all  recorded  in  the  *'  Ayrshire 
Record,"  published  by  the  Ayrshire  Breeders'  Association. 
The  last  two  were  bred  by  the  exhibitor.  The  milk  of  each 
cow  has  been  carefully  weighed  twice  a  day. 

THE  RECORD  FOR  TWO  SUCCESSIVE  TEARS,   BXCBPTIKa  PRIMULA,    WHO 
WAS  IN  MILK  FOUR  HUNDRED  AND  TWENTT-FOUR   SUCCESSIVE  I>ATB. 


Name,  Number,  and  Age. 

Teaw. 

Number  Days 
InMUk. 

Number  Iba. 

ATBiageper 
Day. 

(  T.illie  Douglas,  No.  549 
1  Calved  May  2,  1864      . 

5  Tiilac  Douglas,  2721 
;  Calved  April  4,  1873    . 

Alice  Brand,  8S3  . 

•  Calved  Jan.  27,  1870    . 

Primula,  3096 

•  Calved  May  18,  1873    . 

Jenny  Burke,  2556 
■  Calved  Oct.  21, 1873    . 

1875. 
1876-77. 

1875-76. 
1876-77. 

1876. 
1875. 

1876-77. 

1875-76 
1876-77. 

805 
290 

330 
283 

271 

285 

424 

258 

288 

5,657 
5,179 

5,301 
4,966 

5,688 
6,342 

6,752 

4,745 

4,889 

18.15 
17.85 

16.06 
17.54 

20.98 
22.25 

15.92 

18.39 
16.97 

You  will  notice  that  Lillie  Douglas  is  thirteen  years  old ; 
Alice  Brand,  seven  years  old  ;  Lilac  Douglas,  four  years  old  ; 
Primula,  four  years  old ;  Jenny  Burke,  four  years  old  in 
October,  1877. 

Lillie  Douglas  dropped  a  bull  calf  April  1, 1875,  and  again 
a  buU  calf  May  26, 1876-1877. 
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Lilac  Douglas  dropped  a  bull  calf  March  16, 1875 ;  a  bull 
calf  April  24, 1876. 

Alice  Brand  dropped  a  cow  calf  December,  1874 ;  a  cow 
calf  Dec.  12, 1875. 

Primula  dropped  a  cow  calf  Jan.  29,  1876. 

Jenny  Burke  dropped  a  cow  calf  Nov.  6,  1875 ;  a  bull  calf 
September,  1876. 


RECORD  SINCE  DROPPING  LAST   CALF,  TO  SEPT.  1,  ISH. 

Number  days 
in  Milk. 

Number  lbs. 

Average  per 
Day. 

Lillie  Douglas  dropped  c.  c.  July  4, 1877 
Lilac  Douglas  dropped  c.  c  Apr.  17,77 
Alice  Brand  dropped  c.  c.  Nov.  22, 1876 
Primula  dropped  c.  c.  May  25,  1877    . 
Jenny  Burke  dropped  c.  c.  Aug.  24,  *77 

65 
126 
272 

97 

7 

1,307 
3,760 
6,384 
2,522 
214 

23.76 

29.84 

23.47 

26 

80.57 

[Statement  of  Manner  of  Keeping,  &;c.] 

Summer  Treatment.  —  From  about  the  middle  of  May  to 
Nov.  1,  milking  begins  at  a  quarter  before  five,  A.M.,  and 
half-past  six,  P.M.  The  food  during  that  time  is  pasturing, 
with  a  feed  of  fodder  (corn  or  grass)  during  the  months  of 
August,  September,  and  October. 

Winter  Treatment.  —  From  Nov.  1  to  about  the  middle  of 
May,  milking  begins  at  five,  A.M.,  and  five,  P.M.  After  milk- 
ing in  morning,  each  cow  is  given  one  feed  of  good  hay ; 
after  that  is  eaten,  ten  quarts  of  cut  mangels  and  turnips, 
or  mangels  alone.  They  are  then  carded,  cleaned,  and  bed- 
ded. At  eleven,  a.m.,  watering  begins.  At  noon  each  cow 
receives  a  foddering  of  corn-fodder  or  poor  hay ;  at  four, 
P.M.,  a  foddering  of  good  hay  and  two  quarts  of  corn-meal 
(the  corn  is  generally  ground  with  the  cob).  After  the 
evening  milking  the  cows  are  bedded,  and  then  left  for  the 
night.  The  committee  will  observe  that  my  feed  is  not 
excessive,  but,  on  the  other  hand,  very  moderate.  My  cows 
could  be  forced  into  giving  much  more  milk  than  is  shown 
in  the  record.  The  dry  cows  do  not  receive  any  grain.  The 
amount  of  hay  fed  per  day  is  from  twenty-five  to  thirty 
pounds. 
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[Statement  of  George  W.  Boflsell.] 

I  oflfer  for  premium  my  herd  of  seven  cows,  —  pure  bred 
Jerseys.  They  were  fed  in  winter  with  hay,  and  four  quarts 
of  shorts  and  one  peck  of  roots  morning  and  night.  In 
summer  they  have  been  kept  in  a  common  pasture,  and  had 
four  quarts  of  shorts  per  day. 

"  Nellie  Blenn,  2d,"  dropped  bull  calf  Oct.  13, 1876  ;  due 
to  calve  Aug.  8, 1877. 

RKCORD  OF  MILK. 


JforrBS. 


October  (16  days)  . 

November 

December 

January,  1877 

February 

March     . 

April 

May        .        .        . 

June 

July  (15  days) 

Total  for  278  days 


"  Nellie  Blenn  "  dropped  calf  Dec.  14, 1876  ;  due  to  calve 
Oct.  27, 1877. 


BECORD 

OF  ] 

IfflLK. 

ATenge 

Moimta. 

No.  of 

Quarts 

Quarts. 

perDaj. 

December  (10  days) 

205 

20.5 

January,  1877 

581 

18.74 

February 

504     * 

18 

March     . 

508 

1.623 

April 

427.5 

14.25 

May        . 

403 

13 

June 

860 

12 

July 

825.5 

10.5 

August   . 

186 

6 

Total  for 

253  d 

ays 

3,495 

13.82 

" Belle"  dropped  calf  Sept.  6, 1876;  due  to  calve  Aug.  2, 
1877. 
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BECORD   OF  MILK. 


MOKTBS. 


Average 

QnartA 

per  Day. 


October  . 

November 

December 

January,  1877 

February 

March     . 

April 

May 

June 

July 


Total  for  304  days 


"  Sultaoa,"  imported,  dropped  calf  May  14,  1877 ;  due  to 
calve  March  25, 1878. 

RECORD   OF  MILK. 


Months. 


May  (15  days) 

June 

July         .         . 

August   . 


Total  for  107  days 


No.  of 
Quarts. 


215 
600 
573.5 
465 


1,953.5 


Average 

Quarts 

per  Day. 


21 
20 
18.5 
15 


18.26 


"  Daphne "   dropped  calf   Feb.  25,  1877 ;   due   to   calve 
March  17,  1877. 


RECORD  OF   MILK. 


Months. 


March 

April 

May 

June 

July 

August 


Total  for  184  days 


**  Daphne,  2d,"  dropped  calf  March  26, 1877  ;  due  to  calve 
March  2, 1878. 

12 
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RECORD  OF  MILK. 


Months. 

No.  of 
Quarts. 

Average 

Quarts 
per  Day. 

April 

May 

June 

July        ......... 

August 

607.5 

589 

525.5 

496 

872 

20  25 

19 

17.52 

16 

12 

Total  for  153  days 

2,590 

16.98 

Rosa  R.,'*  two  years  old,  dropped  calf  July  19, 1877. 


SECORD   OF  MILK. 


MOHTBS. 


No.  of 
Quarts. 


Avetage 

Qnarti 

per  Day. 


July  (10  days) 
August  . 

Total  for  41  days 


92 
248 


340 


9.2 

8 


8.29 


WORCESTER  SOUTH. 

JERSErS. 

[From  the  Report  of  the  Committee.] 

In  judging  of  Jersey  stock,  in  the  opinion  of  your  com- 
mittee, different  qualifications  should  govern  from  those  that 
govern  in  other  stock.  They  seem  to  be  a  breed  especially 
created  and  bred  for  the  purpose  of  making  milk  and  but- 
ter, and  as  such  should  merit  premiums  for  those  especial 
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butter,  it  being  conceded  that  a  given  number  of  quarts 
of  their  milk  will  make  more  butter  than  a  given  number  of 
quarts  of  any  other  breed,  —  not  giving  a  great  quantity  as  a 
general  rule,  but  rich  in  pounds  of  butter;  requiring  good 
keeping,  care,  and  attention,  which,  in  fact,  all  weU-bred  stock 
require,  and  those  not  well  bred  should  have.  That  all 
intelligent  farmers  are  arriving  at  this  conclusion,  is  apparent 
to  any  one  who  will  take  the  trouble  to  ride  around  among 
the  many  good  farmers  within  the  limits  of  this  society.  It 
is  claimed  by  some  that  the  Jersey  cow  will,  in  the  twelve 
months,  give  as  much  milk  as  the  Ayrshire,  while  the  pounds 
of  butter  largely  exceed  that  of  any  other  breed ;  and  the 
price  which  well-made  Jensey  butter  brings  (being  largely  in 
excess  of  the  common  article)  would  seem  to  make  the  keep- 
ing of  this  class  of  animals  profitable  for  our  farmers  in  this 
region.  She  has  been  called  the  rich  man^s  cow ;  and  while, 
no  doubt,  under  the  liberal  feed  and  shelter  of  such,  she 
attains  the  highest  degree  of  excellence,  yet  at  the  present 
time  the  price  of  these  animals  would  seem  to  be  within  the 
reach  of  any  one ;  and,  for  those  who  keep  but  one  or  two  to 
furnish  milk  and  butter  for  the  family,  they  seem  to  be 
admirably  adapted.  In  size  small,  in  disposition  quiet,  when 
treated  with  kindness  docUe  and  affectionate  even,  but  capa- 
ble of  resenting  insults  and  blows ;  the  bull  becoming  cross  and 
savage  oftentimes  under  cruel  treatment.  Having  arrived  at 
these  conclusions,  we  have  no  hesitation  in  recommending 
Jersey  stock  to  all  who  keep  a  dairy  for  the  purpose  of  mak- 
ing butter. 

Thomas  H.  Jones,  Chairman. 


WORCESTER  SOUTH. 

AYRSHIRE  AND  GRADE  AYRSHIRE. 

[From  the  Report  of  the  Committee.] 

To  understand  more  fully  with  regard  to  the  different 
breeds  of  cattle,  it  is  important  to  know  for  what  purpose 
they  are  bred,  —  whether  for  work,  for  the  butcher,  or  for 
dairying  purposes. 
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It  seems  to  be  settled  that  the  Shorthorns  are  of  larger 
growth  and  of  quicker  maturity ;  so  that  for  the  butcher  they 
would  seem  to  take  the  lead.  For  work,  if  we  take  into 
account  size,  symmetrical  proportions,  and  docility  of  temper, 
they  would  also  take  a  prominent  place ;  but  if  we  consider 
beauty,  activity,  and  general  work  on  the  fann,  probably  no 
breed  excels  the  Devon.  But  as  horses  have,  to  a  great  extent, 
taken  the  place  of  oxen  for  work  on  the  farm,  the  Massachu- 
setts farmer  must  turn  his  attention  to  the  stock  most  profit- 
able for  dairying  purposes,  or  for  the  production  of  milk  to 
be  consumed  in  that  form,  or  for  the  manufacture  of  butter 
and  cheese. 

The  seller  of  milk  looks  for  the  cow  that  will  give  him  the 
largest  quantity  in  proportion  to  the  amount  of  food  she  con- 
sumes. It  is  sometimes  said  that  the  flow  of  milk  depends 
upon  the  feed  of  the  cow.  To  a  certain  extent  this  is  true ; 
but  every  farmer  or  milk-producer  knows  that  a  herd  of 
cows  fed  precisely  alike  (all  other  things  being  equal)  will 
not  give  an  equal  quantity  of  milk;  so  that,  in  the  breeding 
or  selection  of  cows,  it  is  important  to  look  well  to  the  devel- 
opment of  their  milking  qualities. 

For  profit  the  dairyman  must  combine  quantity  with 
quality ;  and  here  he  is  drawn  to  the  Ayrshire,  —  a  cow  not 
large  in  size,  but  one  that  stands  foremost  as  a  milk-producing 
animal. 

One  herd  only  of  Ayrshires  were  on  exhibition,  composed 
of  pure-breds  and  grades.  A  question  here  arises  as  to  which 
are  superior  for  practical  purposes.  A  grade  cow  may  be 
just  as  good  for  her  milking  qualities,  and  she  may  not. 
There  is  a  degree  of  uncertainty  in  grades,  which  is  not  found 
in  the  pure-breds.  With  pure-breds  there  is  almost  a  certain- 
ty of  reproducing  the  qualities  of  the  original  stock ;  while 
in  grades  you  may  or  you  may  not  get  a  reproduction  that 
will  prove  satisfactory.  At  all  events,  a  pure-bred  is  needed 
upon  one  side,  or  there  will  soon  be  degeneracy. 
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BREEDING  HORSES. 
HOOSAC  VALLEY. 

[From  the  Report  of  the  Committee.] 

The  breeding  of  fast  trotting  horses  has  not  been  very  satis- 
factory to  many  gentlemen  who  have  made  it  something  of  a 
study,  and  who  have  spent  large  sums  of  money  in  experi- 
menting. The  theories  advanced  by  our  best  horsemen  are 
not  practically  operative  in  producing  the  results  promised. 
If  we  could  breed  a  mare  that  could  trot  in  2.80  to  a  stallion 
of  the  same  speed,  and  have  a  colt  that  could  make  the  same 
time,  with  care  and  attention  in  training,  there  would  be  a 
pleasure  in  the  business,  and  a  profit  for  our  investments ;  and, 
until  we  can  do  this  with  reasonable  certainty,  all  theories 
are  defective,  and  the  matter  not  understood. 

My  opmion  is,  that  the  treatment  of  horse  and  mare  is 
greatly  at  fault.  For  instance,  if  I  were  to  breed  a  mare 
that  could  trot  in  2.30, 1  should  have  her  in  the  best  possible 
condition,  —  able  to  do  her  best  upon  the  track.  I  should 
select  a  stallion  that  was  perfect  where  the  mare  was  faulty. 
The  animal  himself,  and  his  family,  in  size,  style,  color,  health, 
bottom,  speed,  and,  above  all,  in  action,  must  be  considered. 
He  should  also  be  in  fine  working-condition.  The  longer  the 
lines  of  his  trotting  descent,  and  the  more  numerous  they 
are,  the  greater  the  probability  that  his  foal  will  inherit  the 
desired  quality.  A  horse  may  trot  fast,  and  never  get  a  fast 
colt,  because  he  does  not  himself  inherit  the  qualities  strong 
enough  from  his  ancestor.  He  inherited  from  a  single  line, 
"breeding  back,"  and  cannot  transmit.  We  have  families 
in  which  the  trotting  qualities  have  been  transmitted  for 
generations,  and  in  several  lines  of  descent ;  and,  in  breeding, 
the  best  practice  will  be  to  conform  to  the  principles  herein 
stated,  and  choose  from  them.  I  would  then  work  my  mare 
to  nearly  or  quite  her  time  for  foaling,  the  first  two  months 
to  her  speed,  after  that  gently,  and,  in  my  opinion,  the  colt 
will  equal  the  speed  of  the  dam  at  least.     I  will  admit  that 
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the  colt  will'  be  smaller  at  birth ;  and  the  tendency  would  be, 
perhaps,  to  produce  horses  not  over  fifteen  hands  high ;  but  I 
am  confident  that  they  would  have  speed,  spirit,  endurance, 
and  strength,  beyond  all  fancy  breeding  we  have  ever  seen. 
Neither  a  large  nor  small  dam  or  sire  will  perpetuate  their 
likeness,  unless  descended  from  a  breed  or  family  of  like 
charcteristics.  Using  tall  stallions  or  mares  for  that  reason, 
if  neither  is  exceptionally  so,  will  lead  to  disappointment. 
Moderately  small  mares,  if  from  families  of  good-sized 
animals,  have  generally  better  constitutions,  and  are  often 
better  for  breeding  purposes. 

As  I  said  before,  the  fault  with  our  breeders  seems  to  be  in 
the  treatment  of  the  mare.  They  run  at  will  in  rich  pas- 
tures, not  exercising  over  one  mile  each  day.  They  are, 
consequently,  very  fat  and  soft,  no  hardened  muscles,  no 
strength,  and  apparently  without  spirit.  During  the  whole 
winter  they  are  kept  in  close  stables,  and  throughout  the 
whole  period  of  gestation  are  kept  in  this  miserable  and 
imnatural  condition.  If  horsemen  will  look  at  this  matter, 
and  give  it  study  and  attention,  I  am  sure  that  they  will 
agree  with  me  that  it  is  a  serious  error,  and  very  largely  the 
cause  of  so  many  failures  in  breeding  this  class  of  horses. 

In  determining  what  blood  should  contribute  in  selecting 
animals  to  breed  from,  the  ascertained  facts  determine :  1st, 
that  bnported  Messenger  is  the  great  source  of  the  American 
trotting  horse,  and,  further,  that  long-continued  and  thorough 
training  of  his  descendants  make  them  now  immeasurably 
the  most  reliable  stock  to  breed  from  for  all  the  qualities 
desired;  2d,  that  Abdallah,  son  of  Marabrino,  son  of  Mes- 
senger, was  the  greatest  sire  of  trotting  and  gentlemen's 
driving  horses  that  ever  had  lived  up  to  his  time ;  3d,  that 
Rysdyk's  Hambletonian  was  the  greatest  son  of  Abdallah, 
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Snell,  Sam  Purdy,  Hopeful,  &c.,  all  rich  in  the  blood  of 
imported   Trustee   and   American    Eclipse.    Then    George 
Palmer,  Bodene,  St.  Julien,  Prospero,  American  Girl,  and 
Gazelle,  are  all  strong  in  the  blood  of  Grand  Bashaw.    White, 
Goldsmith  Maid,  Jay  Gould,  Mr.  WUkes,  Frank  Wood,  Bella, 
Hotspur,  John  W.  Conly,  Rarus,  Rosalind,  Amy,  Huntress, 
contain  each  a  strong  effusion  of  the  blood  of  Abdallah. 
Then   Mambrino  Gift,  Lady  Thorn,  and  Lady  Turpin,  are 
each  strong  in  the  blood  of  Mambrino ;  while  Mountain  Boy, 
Commodore,  Judge   Fullerton,  and  Everett  Ray  are  each 
highly  endowed  in  the  blood  of  imported  Margrave.    Smug- 
gler and  Grafton  contain  each  strong  effusions  of  the  blood 
of  American  Eclipse ;  while  Dexter,  Nellie,  &c.,  rejoice  in  the 
blood  of  Sir  Henry,  Lady  Maud,  Carrier,  &c.     Many  others 
go  back  in  a  straight  line  to  imported  Messenger,  Lunelo, 
Gold-dust,  and  Fleety;    Gold-dust,  to   imported   Barefoot; 
Thomas  Jefferson,  to  Wagner's  imported  Glencoe;   Great 
Eastern,  to  imported  Consternation ;  Gloster,  to  Duroc  ;  Co- 
mee,  to  imported  Balrownie  ;  Lula,  to  imported  Horton ;  &c. 
I  know  that  it  is  fashionable  with  most  people  to  have  six- 
teen-hand  horses,  and  that  the  present  treatment  and  manage- 
ment of  breeding  animals  tends  to  this  end ;  but  I  believe  it 
is  done  at  a  great  sacrifice  of  good  horses  made  worthless ; 
and,  in  getting  the  size,  we  lose  the  essential  qualities  that 
make  up  an  animal  for  the  road  and  track.    I  shall  venture 
to  predict  that  the  time  is  not  very  remote,  when  a  fifteen- 
hand  horse,  weighing  a  thousand  pounds,  and  having  the 
courage,  speed,  and  strength  to  make  his  mile  or  his  hundred 
miles  equal  to  the  best,  will  be  the  favorite. 

Giles  K.  Tinkeb,  Chairman. 


MARTHA'S  VINEYARD. 
[From  the  Report  ot  the  Committee.] 
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tion  of  the  world.  Of  great  antiquity,  —  originating  in  the 
East,  —  he  spread  over  all  Europe,  and  was  finally  brought  to 
this  country,  where  he  was  originally  unknown  to  most  of  the 
aborigines.  As  we  see  him  to-day,  he  is  quite  a  diflferent 
animal  from  his  original  prototype, — a  little  scraggy,  wiry, 
unkempt  creature,  with  scarcely  a  resemblance  to  the  noble 
specimens  of  the  present  day.  By  careful  breeding  and  cul- 
ture he  has  been  evolved  into  an  animal  of  rare  symmetry 
and  beauty,  of  various  breeds,  each  adapted  to  its  respec- 
tive use, — of  work  or  pleasure.  For  our  coimty  the  low-set, 
compact,  short-gaited  horse,  weighing  nine  hundred  or  ten 
hundred  pounds,  is  undoubtedly  the  best.  Of  the  different 
breeds  the  Morgan  comes  the  nearest  to  this  standard.  Some 
of  the  Canadian  breeds  are  also  excellent  roadsters,  easy 
keepers,  tough  and  durable,  and  good  for  all  work.  They  are 
far  preferable,  for  our  use,  to  the  long-legged,  slab-sided,  raw- 
boned  Western  horse,  that  will  weigh  twelve  hundred,  and 
require  half  a  bushel  of  grain  a  day  to  keep  him  alive. 

If  the  farmers  of  this  county  would  take  pains  to  procure 
good  breeding  stock,  instead  of  worn-out,  diseased  animals, 
they  would  reap  their  reward  in  realizing  a  progressive  im- 
provement, and  the  island  might  become  famous  for  its  breed 
of  horses.  It  costs  no  more  to  raise  a  horse  that  will  readily 
sell  for  two  hundred  dollars  than  one  that  it  would  be  diffi- 
cult to  dispose  of  for  fifty. 

The  committee  would  suggest  the  propriety  of  offering  a 
premium  for  the  best  walking  horses.  A  gentleman,  the  past' 
season,  offered  a  hundred  dollars  premium  for  the  fastest  and 
best  walker ;  but  no  competitors  appeared.  This  would  indi- 
cate that  the  aim  of  trainers  was  all  in  the  direction  of  speed 
as  trotters,  without  regard  to  utility  or  beauty.  A  strong, 
fast  walk  is  a  quality  in  a  horse  not  sufficiently  appreci- 
ated. 

For  general  work,  and  travelling  on  heavy,  hilly  roads,  they 
will  make  better  time,  and  with  more  ease  and  comfort  to 
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SHEEP. 

HOOSAC  VALLEY. 

[From  the  Report  of  the  Committee.] 

We  are  sorry  to  see  the  sheep  in  the  Hoosac  Valley  going 
behind  their  record  of  1865  to  1870 ;  for  there  never  was  so 
good  a  time  to  improve  a  flock  as  within  the  last  five  years. 
We  know  that  we  cannot  get  the  price  for  our  wool  that  we 
did  ten  years  ago;  but  what  of  that?  Can  we  keep  any 
other  stock  that  will  yield  us  more  profit?  We  think  not, 
with  the  present  price  of  cheese  and  butter.  Allowing  the 
extra  cost  of  production  in  care  and  labor,  we  think  the  bal- 
ance will  be  in  favor  of  sheep. 

Ten  years  ago  the  hillsides  of  old  Berkshire  were  covered 
with  as  fine  flocks  as  could  be  found  in  any  State,  not  except- 
ing Vermont,  which  has  long  been  noted  for  breeding  the 
best  sheep  in  the  world.  Where  are  they  now?  One  would 
hardly  find  as  many  in  a  day's  journey  as  could  have  been 
foimd  in  a  single  flock  in  1865 ;  and  it  seems  to  be  the  cry  of 
almost  every  owner  of  the  few  small  flocks  now  left,  "  I  wish 
I  could  sell  my  sheep."  The  truth  is,  they  have  neglected 
them,  and  allowed  them  to  die  of  disease  and  starvation ;  and 
how  can  a  farmer  expect  profitable  returns?  We  think  no 
man  of  good  common  sense  can  help  seeing  it.  Let  us  see 
how  we  have  kept  our  flocks  for  the  past  few  years.  Have 
they  been  sheltered  and  fed  as  in  former  years  ?  We  think 
not ;  and  what  has  been  the  consequence  ?  A  falling-off  in 
weight  of  fleece  from  one  to  three  pounds  each.  We  know 
a  flock  that  in  1870  averaged  eight  pounds  of  washed  wool 
per  head,  —  a  large  flock  too,  —  and  now  it  has  dwindled 
down  to  one-fifth  of  the  number  kept  then,  and  clips  less 
than  five  pounds  per  head.  Now,  if  it  pays  to  keep  stock  of 
any  kind,  it  pays  to  keep  it  well. 
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Your  committee  have  always  been  in  favor  of  fine  wools, 
and  are  still :  there  is  more  money  in  them  than  in  coarse 
ones.  We  know  you  can  get  more  pounds  of  lamb  from 
larger,  but  not  one-half  as  much  wool ;  for  it  takes  a  good 
flock  of  Southdowns  to  shear  three  pounds  and  a  half,  while 
a  good  flock  of  Merinos  will  clip  eight.  It  costs  as  much  to 
keep  six  Southdowns  as  ten  Merinos,  and,  as  for  Cotswolds 
and  other  coarse  breeds,  they  are,  in  our  opinion,  too  tender 
for  our  climate ;  and  we  have  tried  it.  Now,  we  think  it  is 
just  as  easy  to  see  that  there  is  more  profit  in  fine  wools, 
if  we  reckon  all  things,  as  it  is  to  figure  two  times  two  are 
four. 

Now,  about  selecting  rams  for  stock  sheep.  It  may  be  of 
some  benefit  to  the  breeder  to  have  the  experience  of  those 
who  have  made  it  a  study  for  years ;  and  we  do  not  mean  to 
say  yet  that  we  know  it  all  or  half.  But  never  select  a  ram  of 
a  good  breeder,  unless  he  is  in  good  condition,  for  you  cannot 
improve  him  by  any  fair  means ;  that  is,  to  feed  him  more 
grain  than  he  ought  to  have  :  the  stock  of  such  a  sheep  will 
almost  invariably  be  tender.  But  choose  one  short-legged  with 
a  round  body,  heavy  breast  with  large  folds  about  the  neck, 
not  much  wrinkled  behind  the  fore-legs,  wide  tail,  and  well 
woolled  down  the  legs  and  in  the  face,  and  be  sure  to  see  that 
the  fleece  runs  evenly,  with  no  falling  off  under  the  belly. 

We  have  shorn  four  pounds  from  the  belly  of  a  sheep, 
while  other  sheep  as  good  looking  in  every  respect  would 
not  shear  six  ounces.  The  fleece  should  be  dense,  with  a 
sufficient  quantity  of  white  oil,  not  yellow  gum;  and  we 
should  avoid  very  greasy  sheep,  as  they  almost  always  lack  a 
strong  constitution,  which  is  very  desirable  in  a  stock  sheep. 
In  the  coarse  and  middle  wools  get  a  compact,  heavy-breasted 
sheep,  with  short  legs,  as  long-legged  sheep  are  almost  always 
tender.  Select  one  in  good  condition :  it  is  the  best  sign  of 
a  erood  constitution.     We  would  sav  to  our  farmers.  Stick  to 
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SWINE 
HINGHAM. 

[From  the  Beport  of  the  Committee.] 

The  raising  of  swine  is  a  profitable  part  of  the  business  of 
the  farmer.  More  or  less  of  them  shoiild  be  kept  on  every 
farm,  to  utilize  the  refuse  products,  if  no  more.  The  addi- 
tional manure  that  may  be  made,  with  care  and  labor,  pays 
an  important  share  of  the  keeping  till  the  time  for  fattening. 

In  raising  pigs  there  is,  generally,  even  more  profit  than  in 
pork-raising;  though  in  some  years,  like  the  present,  little 
may  be  realized  from  this  source.  Last  year  I  sold  a  sow  to 
a  friend,  and  it  took  considerable  argument  to  convince  him 
that  it  was  for  his  interest  to  purchase.  In  the  winter  I 
received  a  letter  from  him  containing  his  statement  of  the 
profits  on  that  hog.  Of  her  first  litter  of  pigs  (nine  in  num- 
ber), six  were  sold  for  twenty-eight  dollars;  three  were 
fatted,  and  sold  for  fifty-one  dollars.  Of  a  second  litter, 
seven  sold  for  eighteen  dollars ;  three  were  kept,  of  an  esti- 
mated value  of  nine  dollars  ;  and  the  value  of  the  sow  then 
was  thirty-five  dollars.  Deducting  the  first  cost  left  a  hun- 
dred and  sixteen  dollars  as  the  receipts,  including  the  keep- 
ing. 

This  experience  is  all  on  the  right  side ;  and  there  are  often 
cases  where  bad  luck  attends  the  rearing  of  the  young,  and 
accidents  occur  which  leave  the  balance,  perhaps,  on  the 
other  side.  Still  we  believe  that  raising  pigs,  on  the  whole, 
is  profitable. 

We  believe  great  care  should  be  taken  to  select  the  right 
kind  of  pigs.  We  do  not  wish  to  advocate  any  particular 
breed ;  but,  in  selecting,  the  most  desirable  points  to  notice 
are  length  and  depth  of  body,  breadth  of  back,  small  bone, 
small  head  in  comparison  to  size  of  body,  full  ham,  and 
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shoulders  well  developed  towards  the  head,  short  neck, 
dished  face,  short  nose,  and  broad,  between  the  eyes.  Swine 
with  the  head-characteristics  we  have  enumerated  are  gen- 
erally easy  and  quiet  feeders,  and  fatten  easily.  A  large, 
long  head,  long  nose,  indicate  a  hard,  uneasy  feeder,  requir- 
ing much  food  to  fatten  well. 

Where  size  is  the  desired  quality,  the  best  breed  is  pure 
white  Chester,  which  have,  in  some  instances,  exceeded  nine 
hundred  pounds ;  and  five  hundred  to  six  hundred  pounds  is 
quite  common. 

In  fattening  swine  the  first  requisite  is  a  dry,  warm  place 
to  lie  in.  Cold,  damp  pens  are  a  great  hinderance,  requiring 
more  food  and  more  time.  Regularity  in  feeding  is  also  an 
important  matter,  as  it  prevents  them  from  being  restless 
and  noisy.  Another  point  to  be  observed  is  to  feed  all  that 
will  be  eaten,  and  no  more.  There  is  more  economy  in  fat- 
tening early  in  the  season,  before  the  weather  is  cold.  The 
practice  of  some,  of  shutting  up  hogs  on  a  hard  floor,  is  en- 
tirely wrong.  Give  them  a  place  where  they  can  have  access 
to  the  ground,  to  root  all  they  wish.  When  this  desire  seems 
too  great,  feed  some  charcoal,  which  will,  in  a  great  measure, 
prevent  it. 

In  feeding  roots,  they  should  always  be  cooked  to  be  used 
profitably.     Grain  should  always  be  ground,  if  not  cooked. 

Your  committee  would  suggest,  that,  in  future,  more  sys- 
tem be  used  in  entering  swine  for  exhibition,  and  examination 
by  committees  for  premiums  and  gratuities.  Most  of  the 
entries  this  year  were  not  in  any  particular  class ;  only  the 
name  of  contributor,  and  number  of  animals,  being  given. 
We  would  suggest  that  such  a  list  of  entries  be  taken,  that 
the  committee  may  know  for  what  they  are  entered. 

Geo.  p.  Chapin,  Chairman. 


NANTUCKET. 

[From  the  Report  of  the  Committee.] 
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small-boned  grunter  of  the  present  day.  Breed  after  breed 
has  been  brought  to  public  notice,  each  having  its  peculiar 
merits  or  demerits.  Their  name  is  legion ;  but  still  the  cry 
comes  to  our  ears,  What  is  the  best  hog?  Were  we  to  go 
into  the  natural  history  of  the  hog,  and  follow  up  from  the 
annals  of  the  past  in  its  primitive  state  to  the  present  im- 
provement, much  could  be  written  both  amusing  and  instruc- 
tive. If  we  go  back  in  our  researches  to  the  historic  page, 
we  find  that  the  hog  was  at  that  time  of  much  importance. 
The  ancients  used  pork  as  an  article  of  food ;  the  Greeks  and 
Romans  made  the  art  of  breeding  and  rearing  swine  a  study, 
and  every  thing  was  done  to  impart  a  finer  and  more  delicate 
flavor  to  the  flesh.  The  poor  animals  were  fed,  crammed, 
and  tortured  to  gratify  the  gluttony  of  the  people. 

We  are  informed  by  one  writer  that  swine  were  fed  on 
dried  figs  and  honeyed  wine  in  order  to  produce  a  disordered 
or  diseased  liver.  With  regard  to  the  prohibition  against 
the  use  of  pork  by  Moses,  there  are  differences  of  opinion. 
One  writer  supposes  the  law  prohibited  swine  because  of 
their  filthiness,  and  observes  that  it  is  well  known  with  what 
care  and  precision  the  law  forbids  all  filthiness  and  dirt,  even 
in  the  fields  and  camp,  as  well  as  in  the  cities.  Another 
states  that  the  Jews  abstained  from  it  in  consequence  of  a 
leprosy,  from  which  they  had  severely  suffered,  and  to  which 
the  hog,  in  those  climates,  is  very  subject ;  that  throughout 
Palestine  leprosy  is  an  epidemic  disease,  and,  the  Israelites 
being  overrun  with  it  at  the  period  of  their  quitting  Egypt, 
Moses  found  it  necessary  to  enact  a  variety  of  laws  respect- 
ing it ;  and  prohibiting  the  use  of  swine  as  an  article  of  food 
was  one  of  these. 

With  us,  no  such  disease  enters  our  borders  to  decimate 
our  numbers.  No  such  affliction  awaits  us ;  and  we  are  not 
separated  from  our  friends,  to  die  in  some  outcast  place 
among  the  rocks  or  caverns  in  the  mountains.  But  we  court 
the  presence  of  so  useful  an  animal,  and  feel  proud  to  have 
within  our  sight  that  which  shall  satisfy  and  cater  to  our 
tastes  when  the  cold  winter  months  shall  bring  us  to  our 
holiday  seasons.  But  they  cannot  live  on  air.  An  old  man 
of  my  acquaintance  often  remarked,  "  You  cannot  make  pork 
on  the  grounds  of  coffee." 

Now,  there  is  a  great  difference  in  hogs  concerning  their 
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capability  to  take  on  fat.  The  long-bodied,  long-legged,  and 
razor-backed  cannot  take  on  fat  and  grow  in  what  we  should 
say  a  profitable  or  economical  point  of  view,  for  he  has  fallen 
back  towards  his  ancestois  in  this  respect ;  while  the  hog  of 
the  present  day  is  indeed  an  artificial  machine  to  consume 
and  change  our  milk  and  our  corn  into  fat.  On  this  point  of 
fattening  hogs,  we  would  say  that  there  are  several  points 
for  consideration.  After  selecting  what  may  be  considered 
a  good  pig,  provide  him  a  good  home,  a  shelter  from  the 
cold  storms ;  for  much  food  is  wasted  for  want  of  a  little 
thought.  Fat  is  but  an  excess  of  carbon ;  and,  if  the  piercing 
winds  are  permitted  to  exercise  their  power,  waste  of  food  is 
the  consequence,  and  man  cheats  himself.  I  remember  to 
have  visited,  on  one  occasion,  a  farm-yard  where  a  very 
strong,  cold,  icy  wind  was  playing  its  revels,  and  two  hogs 
were  trying  to  find  some  place  of  refuge  from  the  bitter  frost, 
— no  house  to  cover  them ;  and  their  pen  was  composed  of 
rails  some  seven  inches  apart.  The  story  comes  fresh  to 
memory  of  the  man  whose  windows  were  minus  all  the  glass, 
and  who,  when  asked  why  he  did  not  have  his  windows 
mended,  replied  that  there  was  no  necessity,  for  the  sashes 
kept  out  the  coarsest  of  the  cold. 

Much  has  been  said  about  feeding  for  profit,  and  how  much 
corn  will  make  a  pound  of  pork.  On  this  point  men  have 
disagreed.  Food  properly  cooked  is  considered  for  the  ani- 
mal's best  interest,  as  less  exertion  of  the  powers  of  diges- 
tion is  requisite,  and  more  time  is  given  to  quietude  and 
repose  ;  but  all  cannot  conveniently  cook  the  food,  and  must 
of  necessity  give  it  in  its  crude  state.  In  the  United  States 
the  hog-crop  exceeds  in  value  the  whole  cotton-crop;  and 
the  standing  army  of  swine  consume  more  than  three  hun- 
dred millions  of  bushels  of  corn.  On  the  matter  of  how 
much  com  will  make  a  pound  of  pork,  your  committee  are 
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POULTRY. 
WORCESTER. 

[From  the  Report  of  the  Committee.] 

The  committee  consider  the  raising  and  keeping  of  fowls, 
when  well  understood,  when  those  fowls  are  intelligently 
managed,  one  of  the  most  important  and  profitable  branches 
of  farming ;  and  we  have  never  known  an  instance,  where 
fowls  were  carefully  and  well  managed,  that  they  did  not 
pay  a  large  profit.  Take,  for  example,  the  breeding  and  rais- 
ing of  pure-blood,  or  fancy  fowls.  It  was  thought  by  many, 
fifteen  years  ago,  that  the  "  hen-fever,"  as  people  termed  it, 
would  have  its  run,  would  soon  die  out,  and  that  would  be 
the  end  of  it,  for  a  while  at  least.  Grave  and  sober  farmers, 
and  shrewd  merchants,  and,  in  fact,  many  people  in  society, 
laughed  at  the  idea  of  paying  a  dollar  per  dozen  for  eggs 
for  hatcljing.  "  Why,"  they  would  say  (and  your  committee 
have  heard  this  hundreds  of  times),  "there  never  was  a 
hen's  egg  worth  more  than  from  one  to  two  cents,  —  what 
it  is  worth  for  food." 

One  Bumham,  after  making  quite  a  little  fortune  himself 
in  fancy  fowls,  wrote  a  book  representing  the  fever  as  about 
at  an  end,  and  exposing,  as  he  thought,  some  of  the  tricks  of 
the  trade ;  and,  to  amuse  his  readers,  he  represents  Cochin 
fowls  looking  into  attic-windows  while  standing  on  the 
ground ;  and  on  one  page  you  will  find  a  huge  cut  of  a  cock, 
with  feathers  growing  the  wrong  way,  which  he  names  the 
"  Butherum  Pootherum."  But  notwithstanding  those  proph- 
ecies, and  the  ridicule  that  fancy-fowl  breeding  then  received, 
the  fever,  as  they  then  termed  it,  has  continued  to  run,  and 
is  liable  to  run  for  aught  we  know,  with  some  variations,  for 
the  next  century.  Never  has  there  been  a  deeper  interest 
manifested  in  the  breeding  of  fancy  fowls,  hens,  pigeons. 
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&c.,  than -in  the  last  five  years,  as  the  great  shows  held  in 
our  large  cities  go  to  prove.  And,  furtbermore,  your  com- 
mittee do  not  know  of  a  single  party  who  has  managed  to 
raise  fowls  of  different  breeds  to  the  feather,  as  we  say,  per- 
fect in  color,  form,  &c.,  who  has  not  made  it  pay,  who  has 
not  made  a  good  profit  from  it ;  and  the  reason  is  obvious. 
As  far  back  as  Moses,  so  far  as  we  know,  men  of  wealth, 
men  of  means,  have  gratified  their  tastes,  and  paid  their 
money  freely  to  possess  animals  well  bred  in  regard  to  color, 
shape,  expression,  &c.,  be  it  cow,  sheep,  hen,  or  pigeon.  Just 
as  ladies  who  have  means,  who  have  plenty  of  money,  will 
gratify  their  tastes  for  articles  of  dress,  just  because  those 
articles  are  rare  and  expensive.  Practically  these  finely-bred 
fowls  and  camel's-hair  shawls  are  worth  no  more  than  the 
more  common  articles.  A  finely-bred  bird,  with  certain 
marks,  if  it  lay  no  more  eggs,  or  make  no  more  meat,  than 
a  healthy  dunghill  fowl,  will  sell  for  a  much  larger  price  to 
persons  who  have  means  to  gratify  their  tastes. 

Your  acting  chairman  once  indulged,  to  a  limited  extent,  in 
the  breeding  of  pure-blood  fowls ;  and  when  he  came  to  pay, 
as  on  one  occasion,  five  or  six  dollars  per  dozen  for  eggs  from 
a  certain  breed  of  fowls  for  hatching,  his  better-half  made 
free  to  express  her  utter  astonishment,  that  men  with  or- 
dinary brains,  men  who  seemed  to  have  at  least  common 
sense  about  other  matters,  could  be  induced  to  pay  fifty  cents 
apiece  for  hen's  eggs,  no  larger,  no  better,  as  she  could  see, 
than  eggs  that  could  be  bought  for  from  one  to  two  cents 
apiece.  It  seemed  the  most  insane,  the  most  foolish,  mono- 
mania, as  it  were,  that  ever  came  over  human  beings.  We 
answered  that  it  did  not  seem  much  more  foolish  to  pay  three 
dollars  for  six  hen's  eggs  than  for  a  lady  to  pay  five  thousand 
dollars  for  a  cameFs-hair  shawl,  or  twenty-five  hundred  dol- 
lars for  a  little  diamond  ring  just  because  it  had  a  peculiar 
glisten,  or  ten  dollars  a  yard  for  point-lace,  while  the  ring  and 
the  lace  were  of  no  practical  use,  and  a  shawl  that  cost  ten 
or  fifteen    dollars  would    make    the    ladv   literallv  as   com- 
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of  it,  and  we  hoped  our  six  eggs  for  which  we  paid  three 
dollars  might  turn  out  likewise  on  a  small  scale.  Out  of 
those  six  eggs,  in  due  time,  came  four  chicks ;  and,  as  they 
feathered  out,  there  proved  to  be  three  pullets  and  a  cock. 
But  they  never  grew  up  on  our  hands ;  for,  when  about  half 
grown,  a  gentleman  of  taste  came  along  and  got  his  eye  on 
those  chickens,  and  inquired  the  price  of  them.  We  thought 
we  would  be  sure  and  set  the  price  high  enough :  so  we 
told  him  he  could  have  the  four  chicks  for  sixteen  dollars. 
He  drew  his  portemonnaie,  passed  us  sixteen  doUars,  and  the 
chickens  were  soon  caged  and  taken  off;  and  we  had  reason 
to  believe  afterward  that  that  man  would  just  as  soon  have 
given  forty  doUara  for  those  four  chickens  as  the  sixteen  dol- 
lars which  he  did  pay.  But  we  received  thirteen  dollars  for 
raising  four  chickens  to  half  theii*  full  size  ;  and  had  our  ope- 
rations always  been  as  good  in  other  transactions,  we  should 
have  been  better  conditioned  than  now. 

We  have  never  known  an  instance  where  a  person  suc- 
ceeded in  breeding  and  raising  a  superior  fowl,  or  creature 
of  any  kind,  that  he  did  not  get  good  pay  for  it.  So  much 
for  fancy  fowls  ;  and  we  now  come  down  to  the  real  matter 
of  fact  of  raising  eggs  and  poultry  for  the  market.  It  is  just 
as  much  a  science,  if  we  may  so  speak,  to  take  care  of  and 
make  fowls  profitable,  as  any  other  branch  of  farming ;  and 
we  certainly  think,  that,  according  to  the  money  invested, 
there  is  no  live  stock  about  a  farm  that  pays  a  larger  per 
cent  than  fowls.  We  know  of  a  young  man,  now  only  eigh- 
teen years  of  age,  who,  two  or  three  years  ago,  conceived  a 
notion  to  keep  a  few  fowls.  With  his  own  hands  he  built 
a  moderate  sized  hennery,  which  improved  his  mechanical 
talent,  which  is  ever  a  benefit  to  a  boy ;  and  when  it  was 
completed,  a  limited  number  of  hens  were  purchased,  and 
placed  in  this  building.  He  then,  while  attending  school 
and  doing  many  of  the  chores,  took  the  best  of  care  of  these 
fowls  ;  and  in  little  over  a  year  —  from  a  year  to  a  year  and 
a  half — he  cleared  net  profit,  after  paying  for  every  thing 
those  fowls  consumed —  we  mean  he  got  for  his  time  taking 
care  of  these  fowls,  which  was  no  more  time  than  he  would 
have  ordinarily  spent  for  a  little  daily  amusement,  and  rest 
from  work  and  study  —  a  hundred  and  forty  dollars,  and  put 
it  into  a  savings  bank.    The  number  of  his  fowls  ranged 
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from  a  dozen  to  thirty,  perhaps  a  little  while  in  chicken  time 
more.  How  did  he  do  it  ?  By  having  a  regular  daily  system 
of  cleanliness  and  of  feeding  those  fowls.  In  the  autumn, 
some  Saturday,  when  school  did  not  keep,  he  drew  with  a 
horse  a  certain  amount  of  gravel,  which  he  put  in  a  round 
pile  like  a  haycock ;  and  that  fresh,  fine  gravel  was  con- 
stantly kept  on  the  ground  floor,  in  which  the  hens  might 
wallow.  The  walls  and  ceiling  of  this  little  hennery  were 
kept  white  washed.  A  little  powdered  sulphur  was  used  to 
keep  away  the  lice.  A  board  platform  or  floor  was  erected 
under  the  roosts,  up  from  the  ground :  this  floor  was  kept 
sprinkled  with  ashes  or  sand ;  and  each  Saturday  these  plat- 
forms were  completely  cleared  of  the  droppings,  which  were 
saved  in  barrels. 

Ground  oyster-shells  were  constantly  kept  before  these 
fowls ;  a  little  chopped  cabbage-leaves  or  turnip-tops  were 
often  thrown  in.  And  then  those  fowls  were  fed  on  a  variety 
of  food  at  regular  times.  A  warm  breakfast  of  scalded  In- 
dian meal  and  shorts,  and  often,  in  cold  weather,  seasoned 
with  a  little  pulverized  cayenne-pepper,  with  a  good  meal  of 
whole  grain,  such  as  damaged  wheat,  oats,  or  com  in  the 
afternoon  ;  a  little  chopped  meat  or  scraps,  say  twice  a  week, 
with  a  pan  or  little  tub  of  fresh  water  in  one  comer ;  and 
with  this  treatment  those  hens  were  cackling  in  their  warm 
house,  supplied  with  sun  all  the  forenoon.  And,  when  he 
carried  the  afternoon  meal  after  school,  twenty-five  seem- 
ingly happy  hens  would  present  him  with  fifteen,  eighteen, 
twenty,  and  sometimes  twenty-one  or  twenty-two  nice  fresh 
eggs ;  while  the  mercury  was  often  down  to,  and  sometimes 
ten  degrees  below,  zero. 

Several  neighbors,  each  of  whom  kept  more  fowls  than 
this  boy,  and  fed  more  feed  in  proportion  to  their  number 
than  he,  but  with  no  regular  system  whatever,  did  not  pro- 
duce an  egg  during  the  winter,  not  one,  and  were  glad  to 
purchase  fresh  eggs  of  this  young  man,  and  wondered  why 
his  hens  were  so  much  better  than  theirs.    It  seemed  to  take 
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account  from  eight  to  twelve  barrels  of  solid  hen-manure, 
which  was  pulverized,  and  diluted  with  red  sandy  loam,  and 
which  served  as  compost  in  the  hill  for  three  or  four  acres  of 
corn  and  vegetables,  and  which  would  well-nigh  pay  for  the 
actual  labor  of  this  young  man  during  the  whole  operation. 
Thus  your  committee  have  endeavored  to  point  out  the  lead- 
ing essentials  in  the  management  of  fowls,  believing  that  this 
is  only  a  fair  average  of  the  profit  of  keeping  fowls,  if  man- 
aged under  a  regular  system,  somewhat  in  this  manner.  This 
young  man  often  affirms,  that  were  he  possessed  of  two  thou- 
sand fowls,  with  ample  room  to  keep  them,  he  could  in  a  few 
years,  with  life  and  health,  make  a  fortune.  He  raised  a 
few  early  chickens,  watched  the  markets,  and  sold  some  of 
his  large  hens  for  a  good  price  for  the  table,  a  little  before 
early  chickens  were  ready  to  kill,  and  after  these  hens  had 
laid  through  the  spring ;  and  then  stocked  up  again  a  little 
later.  Yes,  your  committee  believe  that  fowls  thus  man- 
aged are  very  profitable ;  and  that  a  large  number,  if  kept  by 
twenties  in  diflferent  apartments,  and  each  lot  managed  in 
the  same  way,  would  pay  equal  profits  in  proportion  to  their 
numbers. 

J.  H.  Hero,  Chairman. 


HAMPDEN  EAST. 

[From  the  Report  of  the  Committee.] 

The  exhibition  of  poultry  was  very  fine  this  year  for  this 
society,  — much  the  largest  and  best  we  have  ever  seen ;  there 
being  forty-three  entries.  It  is  encouraging  to  see  the  grow- 
ing interest  shown  in  this  locality  in  breeding  fine  poultry ; 
for  we  believe,  if  properly  managed  and  bred,  that  fowls  are 
among  the  most  profitable  stock  the  farmer  can  keep.  And 
we  venture  to  offer  a  few  suggestions,  and  point  out  a  few 
errors  that  we  presume  some  exhibiters  entertain  with  regard 
to  breeding  "  pure-blood  fowls."  In  the  first  place  we  would 
say  there  is  a  vast  amount  of  ignorance,  both  with  regard  to 
the  course  to  pursue  to  produce  good  fowls,  and  also  with 
respect  to  the  points  of  shape,  color,  &c.,  which  constitute 
or  distinguish  any  given  breed.     Many  labor  under  the  mis- 
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apprehension,  that,  if  their  fowls  are  the  offspring  of  pure- 
blood  fowls,  they  must  of  necessity  be  pure,  especially  if  the 
parent  stock  have  taken  some  noted  premiums.  Premium 
birds  do  not  always  produce  the  best  chickens ;  and  no  lot 
of  fowls  will  produce  a  progeny  of  a  dozen  or  more,  all  of 
which  will  be  true  to  foim  and  color.  There  is  a  constant 
tendency  to  variation.  The  proportion  of  pure  chicks  may 
be  large  or  small  according  as  the  parents  were  judiciously 
mated,  or  possessed  of  good  constitutions,  or  to  the  number 
of  degrees  removed  from  imperfect  stock,  or  from  some  cross 
introduced.  And  here  let  us  say  that  crosses  —  sometimes 
made  for  the  purpose  of  introducing  some  improvement  in 
size,  shape,  or  constitutional  vigor,  possessed  by  the  breed 
introduced,  and  then  all  the  other  peculiarities  of  the  foreign 
blood — are  bred  out  again ;  but  it  takes  several  generations  to 
do  this.  A  breeder,  then,  to  be  in  any  way  successful,  even 
if  he  only  breeds  for  his  own  use,  and  to  exhibit  his  poultry, 
—  should  have  a  "  standard  of  excellence,"  that  he  may  under- 
stand the  distinctive  points  of  his  breed,  and  know  what  to 
breed  to.  Then  he  has  something  of  a  guide  in  the  selection 
of  his  breeding  stock ;  but  still  he  needs  to  exercise  thought, 
sagacity,  judgment. 

The  cock  has  the  most  influence  upon  the  "  fancy  points ; " 
while  the  hen  has  the  most  upon  the  useful  qualities.  Any 
feature  or  peculiarity  of  constitution  may  be  developed,  im- 
proved, perpetuated,  by  selecting,  year  after  year,  those  fowls 
which  have  the  desired  points  in  the  largest  degree.  In  each 
succeeding  generation  there  will  be  some  fowls  possessed  of 
the  desired  qualities  in  a  greater  degree  than  their  parents. 
If  either  sex  is  inferior  or  defective  in  any  point,  it  should  be 
compensated  for  in  the  other  sex.  Very  good  fowls  may 
be  produced  from  ordinary  stock  in  this  way.  Care  should 
be  taken  not  to  make  a  specialty  of  any  one  point  to  the 
neglect  of  all  others,  nor,  indeed,  of  any  others  that  are  of 
importance.  Many  evidently  seek  only  to  produce  a  good 
looking  fowl,  or,  in  the  large  breeds,  extra  size,  having,  of 
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wise  good  qualities  which  had  combs  sufficiently  bad  to 
disqualify  them.  The  comb  of  the  cock  should  always  be 
straight,  erect  (not  lopping  to  either  side),  free  from  twists, 
fungus-like  growths  on  the  sides,  having  the  shapes  and 
features  of  its  own  breed.  The  comb  of  the  hen  in  some 
breeds  should  lop  to  one  side :  in  others  it  should  be  erect. 
The  legs  should  be  of  the  proper  color.  "  Leghorns  "  should 
always  have  yellow  legs;  but  some  were  exhibited  this  year 
having  white  legs.  It  is  generally  admitted,  that,  to  insure 
the  best  success,  the  cock  and  hens  should  be  of  different 
ages.  The  strongest  and  best  chickens  are  produced  from  a 
cock  a  year  old,  with  hens  of  two ;  but  it  is  generally  true 
that  the  proportion  of  cockerels  to  pullets  will  be  much 
larger  than  when  the  cock  is  two  and  the  hens  one  year  old. 
For  this  reason  some  prefer  the  latter  plan.  It  must  not  be 
supposed  that  either  rule  is  imperative,  or  that  good  chicks 
may  not  be  expected  from  fowls  of  the  same  age,  but  in  that 
case  the  fowls  should  all  be  fully  a  year  old.  As  egg-produ- 
cing is,  perhaps,  the  largest  source  of  profit  to  the  ordinary 
raiser  of  fowls,  they  should  be  bred  to  increase  their  laying 
qualities,  which  may  be  readily  done  by  selection,  the  same 
as  any  other  peculiarity  may  be  improved ;  and  it  might  be 
well  for  this  society  to  offer  a  premium  for  the  pen  of  fowls 
exhibited  producing  the  largest  proportion  of  eggs  in  a  year. 
Care  should  be  taken  to  breed  fi-om  fowls  not  very  nearly 
related  to  each  other.  Fresh  blood  should  be  introduced, 
but  of  course  of  the  same  breed. 

E.  J.  Wood,  Chairman. 


BRISTOL. 

[From  the  Report  of  the  Committee.] 

Mr.  Thomas  Smith  of  North  Taunton  reports  that  he 
commenced,  Jan.  1,  1876,  with  a  stock  of  six  hens.  One 
was  killed  by  accident  in  July.  Had  a  stock  of  five  the  re- 
mainder of  the  year.  They  laid  nine  hundred  and  ninety-nine 
eggs.  Sold  eggs  to  the  amount  of  sixteen  dollars  and  twenty- 
four  cents.  Whole  amount  paid  for  grain,  eight  dollars  and  a 
half.  Net  profit,  seven  dollars  and  seventy-four  cents,  or  more 
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than  one  dollar  to  each  hen.  Mrs.  C.  W.  Farrington  has  a 
stock  of  about  fifty  hens :  most  of  them  are  of  a  cross  breed. 
Sells  all  of  the  eggs  to  consumers,  thereby  receiving  the 
retail  price  of  from  four  to  six  cents  per  dozen  more  than 
the  grocers  pay.  This  will  nearly  pay  the  cost  of  keeping, 
leaving  a  profit  on  the  capital  invested  of  nearly  seventy- 
five  per  cent.  Will  other  business  with  the  capital  invested 
pay  any  larger  per  cent  than  this  ?  Mr.  Chester  B.  Wilbur 
of  Raynham  is  extensively  engaged  in  raising  poultry  for 
the  market.  By  hatching  the  chickens  in  February  and 
March  they  command  a  larger  price  than  late  fall  birds.  He 
did  not  give  the  amount  of  profit  on  his  stock,  but  reported 
satisfactory  results.  If  space  would  permit,  we  would  men- 
tion many  more  that  are  engaged  in  raising  poultry  and  eggs 
for  the  masses  to  consume,  with  as  satisfactory  results  as 
those  that  we  have  reported  here. 

The  number  of  coops  of  poultry,  this  being  less  than  last 
year,  seems  to  indicate  that  the  interest  in  poultry  is  on  the 
wane,  especially  by  the  farming  classes,  taking  into  con- 
sideration the  pleasure  as  well  as  profit  in  this  branch  of 
agriculture.  How  much  easier  to  give  the  poultry  the  little 
attention  required,  than  is  the  trouble  of  raising,  and  the 
care  of  cattle,  which  no  thrifty  farmer  ever  complains  of! 
When  we  pass  a  neat-looking  farm,  the  buildings  in  good 
repair,  the  cattle  and  sheep  fat  and  contented,  and  the  home 
of  a  nice  flock  of  Plymouth  Rocks,  Brahmas,  Leghorns,  or 
some  other  varieties,  is  not  there,  something  is  wanting  to 
make  that  farm  complete ;  for  where  is  the  individual  that  was 
brought  up  on  a  farm  where  poultry  was  kept,  that  does  not 
remember  the  happy  hours  feeding  the  chickens,  and  hunting 
eggs  in  the  hay-loft  in  his  boyhood?  No  farm  is  complete 
without  a  well-regulated  poultry-yard  of  thorough-bred  poul- 
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Games,  and  Hamburgs.  We  have  about  twenty  White  Leg- 
horns, and  know  they  are  excellent  hens  to  lay.  Whatever 
breed  you  keep,  they  require  proper  care  and  food :  the  better 
care  and  keeping,  the  larger  the  returns  will  be.  In  setting 
hens,  make  the  nest  of  clean  straw  or  hay,  dust  it  with  sulphur. 
Eleven  eggs  are  enough  for  the  hen  to  sit  on.  Dust  the  hen 
with  sulphur :  it  is  as  sure  a  preventive  against  lice  as  can  be 
used  with  safety.  Note  the  time  of  setting.  When  the  hen 
has  hatched  all  she  will,  remove  her  and  the  chickens  to  a 
dry,  warm  place.  Feed  them  with  bread-crumbs,  scalded  meal, 
shorts,  and  boiled  potatoes,  for  five  or  six  weeks.  Dust  the 
coop  with  sulphur-powder  to  keep  out  vermin.  Give  them 
milk  to  drink,  and  they  will  grow  like  weeds.  For  large  lice, 
that  sometimes  appear  on  chickens'  heads  soon  after  hatching, 
apply  lard  or  yellow  snuff.  The  croup,  or  catarrh,  is  one  of 
the  most  destructive  diseases  that  appear  in  gallinaceous 
fowls.  There  is  a  running  at  the  nose  and  eyes;  the  eyes 
swell;  the  whole  head,  mouth,  and  throat,  become  affected. 
It  is  a  slow,  lingering  disorder,  sometimes  continuing  for 
months  in  the  same  subject.  It  is  caused  by  damp,  ill- 
ventilated  hen-houses,  and  close  confinement.  A  very  good 
remedy  is  to  keep  fowls  dry  and  warm ;  wash  the  head  and 
mouth  in  soapsuds ;  give  a  few  pills  made  of  powdered  char- 
coal and  cayenne-pepper.  Select  a  southerly  position  for  the 
hen-house,  that  the  hens  may  enjoy  the  sunshine  in  cold 
weather.  Have  a  dry  situation.  Make  the  house  so  that  it 
can  be  well  ventilated  in  warm  weather,  and  yet  warm  in  the 
coldest  weather.  It  should  be  well  lighted,  and  so  arranged 
that  the  windows  may  be  taken  out  to  admit  the  air  in 
summer.  Remove  the  old  nests  as  often  as  every  month. 
Bury  or  burn  them.  Make  new  nests  of  clean  hay  or  straw, 
and  sprinkle  them  with  sulphur-powder,  and  keep  the  house 
well  whitewashed:  make  the  whitewash  very  salt,  and  your 
hens  will  not  be  troubled  with  lice. 

Want  of  good  warm  shelter  in  cold  weather,  want  of 
proper  kinds  of  food,  want  of  pure  water,  excessive  use  of 
the  male  bird,  bad  management  of  any  kind,  will  cause 
degeneracy.  To  improve  fowls  they  must  be  well  but  not 
too  highly  fed,  well  watered,  and  managed  every  way  for 
the  promotion  of  their  health  and  comfort. 

J.  R.  Pbesho,   Chairman, 
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FRAXKLIN. 

[Fom  the  Report  of  the  Committee  on  Batter  and  Cheeee.] 

There  is  probably  no  part  of  the  State  where  there  is  better 
stock,  choicer  dairy  cows,  and  more  and  better  butter  and 
cheese  made,  nor  better  women  to  make  them,  than  in  Frank- 
lin County. 

The  first-premium  butter  deserves  special  notice.  The 
cream  of  which  this  butter  was  made  was  by  submersion,  or 
after  the  Cooley  process.  An  exhibition  of  this  mode  of 
raising  cream  was  in  the  hall ;  also  a  sample  of  cheese  made 
of  the  skimmed  milk  and  buttermilk  from  this  process,  which, 
for  flavor  and  texture,  equalled  cheese  made  in  the  ordinary 
manner,  esi)ecially  some  factory  cheese,  of  which  further 
notice  will  be  taken  hereafter. 

Heie  is  the  statement  of  Mrs.  J.  L.  Farr,  who  made  it. 
She  says,  "  This  butter  was  made  from  a  dairy  of  eight  cows, 
part  Aldemey,  Shorthorn,  and  native.  No  meal,  or  grain  of 
any  kind,  was  fed  to  them.  The  milk  is  strained  into  cans, 
then  lowered  into  the  well,  where  it  remains  twenty-four 
hours  (temperature,  forty-five  degrees  and  fifty  degrees)  ;  the 
cream  is  then  taken  off,  and  stands  in  a  cool  place,  where  it 
remains  from  twenty-four  to  twenty-nix  hours,  then  churned. 
The  butter  is  thoroughly  washed  and  salted  (three-fourths 
ounce  to  the  pound,  well  worked  in),  when  it  stands  twelve 
hours,  and  is  then  worked  with  a  paddle,  and  lumped.  No 
coloring  is  used." 

In  regard  to  making  butter  after  this  process  one  very  im- 
portant consideration  is,  that  it  brings  the  highest  price  in 
the  market ;  and  another  is  the  increased  value  of  the  milk 
after  the  cream  is  raised :  the  milk  is  then  as  sweet  as  when 
first  set,  and  consequently  is  worth  much  more  for  cheese  or 
feeding  than  milk  set  in  the  ordinary  way.  This  being  so,  it 
is  a  discovery  worth  thousands  to  the  dairy  interests  of  our 
country.  The  committee  would  therefore  advise  daiiy  farm- 
ers to  give  the'  Cooley  system  of  butter-making  a  fair  trial. 
"  The  Dairyman,"  published  at  Bellows  Falls,  Vt,,  or  a  pam- 
phlet on  gilt-edged  butter,  issued  by  the  Vermont  Farm 
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Machine  Company,  at  the  same  place,  will  give  all  needed 
instruction  on  the  subject.  To  those  who  do  not  adopt  the 
submersion  or  Cooley  process,  we  would  advise,  in  raising  the 
cream  and  perfecting  the  butter,  a  temperature  of  about  forty- 
eight  degrees  or  fifty  degrees  of  heat :  thb  has  been  found  to 
be  the  best. 

The  committee  would  also  invite  attention  to  coloring 
butter.  To  give  it  a  uniformity  at  all  seasons  of  the  year, 
and  render  its  appearance  more  attractive,  and  increase  its 
value  and  ready  sale  in  market,  some  kind  of  coloring  matter 
that  does  not  interfere  with  the  quality  of  the  butter  seems 
desirable  and  admissible.  Carrots  have  been  much  used,  and 
with  little  or  no  objections.  There  is  highly  recommended 
the  preparation  of  Wells,  Richardson,  &  Co.,  Burlington,  Vt. 
If  it  prove  all  that  is  accorded  to  it,  it  is  worthy  of  a  trial  by 
butter-makers  for  the  market,  as  the  color,  as  well  as  taste, 
has  much  to  do  in  the  sale  of  butter. 

The  statement  made  by  Mrs.  Sprague,  who  gained  the  first 
premium  for  cheese,  was  as  follows :  "  This  cheese  was  made 
from  the  milk  of  four  cows,  run  up  every  night  and  morning, 
when  the  milk  is  warm  from  the  cows.  Add  sufficient  ren- 
net to  make  a  curd;  whey  off,  then  add  one  tablespoonful  of 
salt  to  a  pailful  of  milk;  add  one  pint  of  sage-juice,  and 
press  two  days  for  sage-cheese.  The  cows  are  two  Jerseys, 
one  Shorthorn,  and  one  native." 

In  regard  to  the  changes  that  milk  undergoes  in  making 
and  ripening  or  maturing  cheese,  various  theories  have  been 
advanced.  That  rennet  causes  the  separation  or  formation  of 
the  caseine,  or  curd,  in  the  milk,  is  well  known ;  but  what 
causes  the  fermentation  of  the  curd  necessary  to  constitute 
cheese  is  yet  an  unsettled  question.  It  is  claimed,  that,  like 
what  is  found  to  be  yeast,  there  is  generated  an  infinite  num- 
ber of  infinitesimal  germs  of  plants,  called  tortda^  the  peculiar 
action  of  which  produces  the  fermentation ;  and  it  has  been 
strongly  suspected  that  all  infectious  and  cutaneous  diseases 
are  produced  by  similar  causes.  From  what  and  how  para- 
sites and  animalcules  originate,  and  what  their  specific  action, 
is  yet  in  obscurity.  However  this  may  be,  the  common 
dependence  for  improvement  in  cheese-making  must  be  experi- 
ment and  experience. 

May  it  not  be  that  the  lowest  forms  of  vitalized  matter  that 
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have  been  discovered  by  scientists,  are  the  unicellular  plants 
(in  yeast  called  torula^  or  infusoria)  found  in  water  and  other 
liquids,  are  the  formative  power,  changing,  by  molecular 
action,  meal  into  leavened  bread,  curd  into  cheese,  and  health 
into  disease  ?    Chemistry  may  yet  determine. 

In  our  judgment,  the  entry  of  factory-cheese  on  exhibition 
was  decidedly  the  poorest  of  the  lot:  the  smell  was  rank, 
and  the  taste  very  unpleasant.  We  hope  this  was  not  a  fair 
sample,  or  an  average,  of  the  cheese  made  at  that  factory. 
There  is,  doubtless,  a  great  difference  in  the  quality  of  cheese 
made  at  the  various  factories,  and  a  difference  in  the  taste 
and  judgment  of  people  of  a  good  or  a  poor  cheese ;  but  one 
thing  is  quite  clear,  that  cheese  made  of  milk  from  all  sorts 
of  cows,  with  different  feed,  and  coming  from  all  quarters,  — 
the  cows,  perhaps,  milked  by  unclean  hands,  their  bags 
besmeared  with  mud  or  manure,  and  the  milk  carried  in 
improper  vessels,  — cannot  be  expected  (nor  if  every  kind  of 
neatness  was  observed)  to  be  equal  to  that  made  from  one 
dairy,  in  the  neatest  and  most  careful  manner,  by  skilful 
hands.  A  question  may  here  arise, —  after  all  the  labor 
claimed  to  be  saved  by  the  factory  operation,  is  it,  on  the 
whole,  a  benefit  to  individuals  or  the  community  ?  May  it  not 
be  true  that  much  of  the  time  saved  to  wx)men  is  not  spent 
in  that  which  is  conducive  of  health  nor  advantage  ?  Making 
cheese  too  hard  work  for  women !  Is  not  farm-labor  too  hard 
work  for  men,  as  well?  Lrook  through  the  community;  and 
where  do  you  find  the  strong  muscle,  the  ruddy  cheek,  the 
sparkling  eye, the  cheerful  spirit?  Is  it  not  among  the  wives 
and  daughters  of  farmers,  and  dairy  farmers  too  ?  "  Early 
to  bed,  and  early  to  rise,"  daily  labor  with  social  diversions, 
is  the  surest  road  to  health  and  enjoyment.  If  more  of  our 
women,  and  men  too,  would  follow  this  rule,  there  would  be 
fewer  invalids,  and  less  doctor's  bills  to  pay. 

From  the  great  value  of  butter  and  cheese,  important 
articles  of  food  and  sources  of  profit,  and,  as  they  may  well 
be  called,  luxuries  which  grace  and  crown  the  festal  and  fru- 
gal tables  of  our  land,  and  all  other  countries,  too  great  impor- 
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all  —  engaged  in  this  business  may  well  feel  proud  that  they 
are  not  only  furnishing  the  choicest  food  luxuries  of  the 
table,  but  adding  to  material  wealth ;  and  instead  of  deeming 
it  drudgery,  and  esteeming  it  a  hardship,  may  feel  it  a  pleas 
ure,  thereby  exciting  the  envy,  instead  of  the  pity,  of  those 
deprived  of  this  employment. 

The  dairy  interest  lies  near  the  foundation  of  our  present 
system  of  agriculture,  and  is  a  fruitful  source  of  inestimable 
value.  Therefore  to  improve  upon  and  perfect  the  best  mode 
of  butter  and  cheese  making,  knowledge  of  which  is  yet  in 
its  infancy,  would  seem  to  be  of  paramount  importance  to 
the  farming  interests,  especially  of  Franklin  County. 

C.  L.  FiSK,  Sen.,  Chairman. 


HINGHAM. 
[From  the  Report  of  the  Committee  on  Butter.] 

Changes  may  doubtless  be  made  in  every  dairy,  which  will 
improve  the  quantity  or  quality  of  butter  made.  Some  rec- 
ommend cooling  cream  in  summer  with  ice :  others  say  good 
butter  cannot  be  made  if  it  is  used.  The  thermometer  has 
not  yet  come  into  general  use  in  determining  the  tempera- 
ture at  the  time  of  churning.  It  probably  is  useful,  though 
good  butter  is  made  without  it.  It  is  more  important  to  have 
the  temperature  right  at  the  end  of  the  process  of  churning 
than  at  the  beginning.  If  the  churning  is  too  rapid,  a  loss  in 
quantity  of  butter  is  the  result ;  the  buttermilk  absorbing  a 
portion  of  the  cream.  When  there  is  danger  of  this,  milk 
should  be  added  before  churning,  to  retard  the  coming  of  the 
butter. 

Many  a  good  churning  is  spoiled  by  using  the  hands  in 
working  or  salting.  When  necessary  to  soften,  change  the 
temperature  of  the  room. 

Butter  buyers  demand  a  good  bright  color  at  all  times  of 
year.  Thus  in  winter  much  artificial  coloring  is  used ;  and 
we  know  of  nothing  so  harmless  as  annotto,  which  is  an 
extract  of  the  outer  coating  of  the  seeds  of  a  Brazilian  ever- 
green. It  is  free  from  taste  and  odor,  and  pure  in  color.  We 
prefer  cows  that  make  good  butter  the  year  round,  and  then 
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enrich  the  color  by  feeding  com-meal.  In  our  opinion,  three 
things  are  needed  for  success  in  the  dairy :  (1)  Good  cows, 
well  fed  and  well  cared  for ;  (2)  Extreme  cleanliness  through- 
out; (3)  Quick  and  thorough  working  and  salting.  With 
these,  any  one  of  ordinary  capacity  will  soon  ascertain  all 
further  information  by  experience. 

Mrs.  David  R.  Hersey,  Chairman. 


NANTUCKET. 

[From  the  Report  of  the  Committee  on  Butter.] 

Milk  from  different  animals  varies  considerably  in  its 
composition ;  and  even  from  the  same  animal,  under  different 
circumstances  of  food,  exercise,  temperature,  &c.,  a  consid- 
erable variation  in  quality  is  observed.  The  average  of  a 
number  of  specimens  of  milk  taken  from  several  cows  gives 
in  a  hundred  parts  4.48  parts  caseine  or  cheesy  matter,  3.13 
of  butter,  4.47  of  sugar  of  milk,  .60  of  saline  matter,  and 
87.32  of  water.  Milk  is  much  affected  by  the  food  of  the 
cow  producing  it ;  and  certain  odors,  such  as  clover-bloom 
and  others  less  agreeable,  can  be  readily  detected  in  the  milk 
when  fresh.  From  this  cause,  decaying  or  putrescent  food 
and  slops  should  never  be  fed  to  cows  giving  milk.  Cows 
should  be  selected  for  hereditary  excellence  as  producers  of 
superior  mUk.  Milk  and  cream  must  be  kept  at  an  even  and 
comparatively  low  temperature,  in  a  perfectly  clean  place, 
free  from  odors  of  every  description.  In  the  New- York 
butter-factories  the  temperature  is  not  below  forty-eight,  nor 
above  fifty-six  degrees.  The  cream  will  nearly  all  rise  in 
twenty-four  hours,  and  should  be  taken  off  before  the  milk 
sours. 

Butter-makers  in  Orange  County  prefer  the  old-fashioned 
dash-churn,  and  add  cold  water  in  summer,  and  warm  in 
winter,  at  the  rate  of  sixteen  to  thirty  quarts  of  water  to  fifty 
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but  not  so  as  to  break  down  the  grain  of  the  butter,  and 
render  it  greasy.  In  the  Philadelphia  method  great  care,  uni- 
formity, and  system  characterize  all  its  processes.  The  milk- 
ing is  done  quietly  and  rapidly,  the  same  milkman  always 
attending  to  the  same  cows.  The  milk  is  set  in  deep  tin 
pans,  filled  to  the  depth  of  three  inches,  and  placed  on  an  oak 
floor  covered  with  running  water  of  a  temperature  of  lifty 
degrees.  Cream  is  taken  off  in  twenty-four  hours,  placed  in 
vessels,  and  stirred  whenever  a  new  skimming  is  added.  A 
barrel-churn  is  used,  the  churning  lasting  an  hour,  when  a 
little  cold  milk  is  added  to  cause  the  butter  to  gather.  A 
cloth  which  has  been  wrung  dry  in  cold  spring-water  is 
repeatedly  pressed  upon  the  rolls  of  butter  when  they  are 
made,  until  not  a  particle  of  moisture  is  seen  upon  them,  and 
the  butter  begins  to  adhere  to  the  cloth.  This  is  called 
"  wiping  "  the  butter.  An  ounce  of  salt  to  three  pounds  is 
then  worked  in.  This  article  is  sent  to  market,  and  often 
sells  for  one  dollar  per  pound. 

Vermont  butter  has  an  excellent  reputation  in  New  Eng- 
land. The  Green  Mountains  have  been  famous  for  good 
butter ;  and  the  best  dairymen  of  that  region  keep  the  milk 
in  cool,  well-ventilated  cellars  in  summer,  and  in  a  sweet, 
clean  milk-room  at  other  seasons.  The  temperature  desired  is 
about  sixty ;  and,  when  it  is  reduced  to  fifty  degrees,  they 
scald  the  milk,  and  thus  prevent  bitterness,  labor  in  churning, 
and  loss  of  color.  The  milk  is  strained  and  set  as  soon  as  it 
is  drawn,  and  skimmed  before  it  becomes  thick  (generally 
in  twenty-four  hours),  when  the  temperature  is  up  to  sixty 
degrees,  but  much  longer  in  proportion  as  it  is  colder.  Many 
prefer  to  stir  the  cream  every  twelve  hours,  and  sprinkle  over 
the  top  with  fine  salt.  When  the  butter  has  "  come,"  the 
buttermilk  is  drawn  off,  and  cold  water  or  ice  water  turned 
in,  and  the  butter  thoroughly  worked  till  rid  of  buttermilk ; 
and,  if  it  is  then  "  crumbly  "  or  "  spongy,"  the  water  is  worked 
out  by  hand  very  carefully  to  prevent  injuring  the  grain, 
and  rendering  it  greasy. 

There  is  much  poor,  pale,  ill-flavored  butter  made  in  win- 
ter :  there  is  also  some  produced  of  a  fair  average  quality, 
only  coming  short  of  the  fresh  butter  from  the  fragrant 
grasses  of  June.  The  difficulty  lies  partly  in  the  winter 
food,  and  partly  in  the  temperature  of  the  milk.     Willard 
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says  it  should  never  be  colder  than  fifty-five  degrees,  and  at 
churning  the  cream  should  be  brought  to  sixty  or  sixty-two 
degrees.  If  allowed  to  go  above  sixty-five  degrees,  the  color 
and  flavor  are  injured.  It  is  liable  to  become  bitter  before 
the  cream  rises,  if  the  temperature  is  too  low ;  and,  if  it 
freezes,  the  cream  rises  at  once,  but  is  of  poor  quality,  yield- 
ing white  butter.  If  kept  in  a  room  heated  by  day,  and  cold 
at  night,  it  will  not  rise  well,  and  is  apt  to  be  bitter  and  acid. 
Philadelphia  dairymen  find  no  difficulty  in  making  good 
butter  all  winter.  One  who  obtains  one  dollar  per  pound 
keeps  the  temperature  of  his  milk-pantry  as  near  fifty-five 
degrees  as  practicable. 

In  testing  the  butter  at  the  recent  exhibition,  the  commit- 
tee found  some  lots  that  had  particles  of  salt  undissolved. 
This  is  due  to  the  practice  of  salting  butter  after  it  is  churned, 
the  salt  not  getting  thoroughly  dissolved.  The  way  to  rem- 
edy this,  which  we  have  practised  for  some  time,  is  to  salt 
the  cream.  When  the  cream  is  put  into  the  churn,  a  suffi* 
cient  quantity  of  salt  is  put  into  it  to  render  it  quite  salty. 
When  the  butter  is  churned  and  worked,  it  will  be  found  to 
be  evenly  salted,  not  a  lump  or  grain  of  salt  undissolved.  Of 
course  much  of  the  salt  put  in  the  cream  will  not  remain  in 
the  butter,  but  will  be  contained  in  the  buttermilk.  If  you 
wish  nicely  flavored  butter,  salt  it  before  you  churn  it.  We 
use  about  a  pint  of  salt  to  four  gallons  of  cream:  common 
salt  that  is  pure  will  do. 

Alex.  Macy,  Jun.,  Chairman. 


MARTHA'S  VINEYARD. 
[From  the  Report  of  the  Committee  on  Butter.] 

The  manufacture  of  butter  is  increasing  on  the  island,  and 
it  is  one  of  our  most  valuable  products.  According  to  the 
census  of  1875,  the  production  of  butter  in  the  county  was 
as  follows:  — 


Pounds. 

Value. 

Value  per  pound. 

Tisbury, 

6,239 

•2,370 

.38 

Chilmark, 

6,486 

1,874 

.34 

Edgartown, 

2,907 

1,212 

.42 

Gosnold, 

675 

206 

.30 

Gay  Head, 

109 

42 

.40 

15,416 


•5,704 


.87 
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No  arbitrary  rule  can  ever  be  laid  down  for  the  successful 
making  of  the  best  quality  of  butter,  because  some  of  the 
conditions  are  ever  changing ;  but  the  cow  must  be  a  good 
one,  and  fed  upon  old,  rich,  sweet,  upland  pasture,  with 
plenty  of  pure,  clean  water,  and  the  manufacture  must  be 
perfect.  The  main  points  in  securing  the  best  quality  of 
butter  seem  to  be  having  clean,  healthy,  rich  milk ;  setting 
the  milk  in  a  moist,  pure  atmosphere,  and  keeping  it  at  an 
even  temperature  while  the  cream  is  rising ;  churning  prop- 
erly, and  thoroughly  washing  out  all  of  the  buttermilk ;  and 
also  a  thorough  and  even  working-in  of  the  salt.  Cleanli- 
ness in  all  these  points  is  an  absolute  necessity.  Cream 
should  be  taken  from  the  milk  within  thirty-six  hours  at  the 
longest ;  and  great  care  should  be  taken  that  it  is  perfectly 
sweet  when  churned.  Every  particle  of  buttermilk  should 
be  washed  out  in  very  cold  water,  with  paddles,  and  never 
with  the  hand.  An  old  erroneous  idea  prevails  here,  that 
the  milk  should  be  set  in  shallow  pans  for  the  cream  to  rise 
properly;  but  the  Orange-county  farmers  say  the  yield  of 
cream  is  as  great  with  seventeen,  inches  of  milk  as  at  any 
other  depth,  the  quantity  of  milk  being  taken  into  considera- 
tion. They  further  say  that  the  cream  thus  raised  is  of  better 
quality,  as  a  much  smaller  surface  is  exposed  to  the  air,  and 
the  top  of  the  cream  cannot  become  dry  to  so  great  an  ex- 
tent, and  so  injure  the  quality  of  the  butter.  Actual  experi- 
ments with  milk  in  vessels  two  to  eighteen  inches  deep  con- 
firms the  above.  The  depth  of  the  cream  was  always  in 
proportion  to  the  quantity  of  milk. 

Wm.  J.  RoTCH,  Chairman. 
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Abattoir  fertilizers,  character  and 
value  of,  1873  (Ft.  1),  138, 144, 145, 
154,  358,  360;  1874  (Pt.  1),  380;  1875 
(Ft.  1),  323;  187C  (Pt.  1),  255, 256;  1877 
(Ft.  1),  321,  323. 

Abbott,  Alfred  A.,  address  by,  on 
the  education  of  farmers'  sons,  1861 
(Pt.  2),  1. 

Abortion,  causes  of,  1870  (Pt.  1),  90, 
91,  131, 134;  1871  (Pt.  1),  291,  302. 

Acclimatization  of  animals  essential 
to  good  results,  1854  (Pt.  1),  81. 

Accounts,  farm,  importance  of  keep- 
ing, 1853  (Pt.  2),  4(35;  1854  (Pt.  2),  13, 
60, 158;  1857  (Pt.  2),  174;  1859  (Pt.  2), 
74,  77,  103;  1861  (Pt.  1),  74  (Pt.  2),  6, 
7,  95;  1863  (Ft.  2),  229;  1864  (Pt.  2), 
51;  1865  (Ft.  1),  239  (Pt.  2),  3,  6, 15; 
1866  (Pt.  2),  8,  9;  1867  (Pt.  2),  22,  24, 
27,  71;  1870  (Pt.  1),  322,  326;  1872 
(Pt.  2),  35. 

—  farm,  systems  of  keeping,  1857 
(Pt.  2),  174;  1863  (Pt.  2),  229;  1864 
(Pt.  2),  51 ;  1865  (Pt.  1),  239, 241  (Pt.  2), 
3,  6, 15;  1866  (Pt.  2),  8,9;  1867  (Pt.2), 
22,  24,  27,  71;  1868  (Pt.  1),  148. 

Acid  process  in  cheese-making,  de- 
scription of,  1868  (Pt.  1),  186, 192. 

Action  of  coal-ashes  on  soils,  1869 
(Ft.  1),  46,  49,  51,  52;  1871  (Pt.  1),  110, 
112,114;  1873  (Pt.  1),  140, 142. 

—  of  frost  on  trees,  1874  (Pt.  1),  239. 


Adams,  Abel  F.,  report  by,  on  the 
agriculture  of  Worcester  County, 
North,  1865  (Pt.l),  293. 

—  statement  of,  on  farm  management, 
1855  (Ft.  2).  20. 

Adams,  John  Q.,  address  by,  on  the 
coming  farmer,  1874  (Pt.  2),  60,  66. 

—  Luther,  statement  of,  on  manage- 
ment of  orchards,  1853  (Pt.  2),  81. 

—  Otis,  report  by,  on  ploughing,  1863 
(Pt.  2),  121. 

Adaptation  of  soils  to  special  crops, 
1853(Pt.  2),  481,485. 

—  of  plants  to  soil,  climate,  &c.,  1865 
(Pt.  1),  131, 139, 145;  1870  (Pt.  2),  60- 
62. 

—  of  the  animal  to  the  vegetable 
kingdom,  1865  (Pt.  1),  142, 143. 

~  of  breeds  of  cattle  to  special  locali^ 
ties,  1859  (Pt.  1),  31,  33;  1860  (Pt.  2), 
36;  1861  (Pt.  1),  13,  20,  56;  1863 
(Pt.  2),  194;  18G4  (Ft.  2),  95, 102,  110; 

1867  (Pt.  1),  21,  279;  1868  (Pt.  2),  62- 
64;  1869  (Pt.  1),  90,  92. 

Adipocehb,  characteristics   of,   1864 

(Pt.  1),  228. 
Admixture  of  soils,  utility  of  the, 

1868  (Pt.  1),  95,  259,  265;  1871  (Ft.  1), 
127. 

Adulteration  in  chemical  fertilizers 
common  and  wide-spread,  1868 
(Pt.  1),  104,  120,  282,  284,  288;  1870 
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(Pt.  1),  195,  197,  220,  224;  1871  (Pt.  1), 
95,  9(i. 

Adulteration  of  milk,  1873  (Pt.  1), 
67,  68,  81;  1876  (Pt.  1),  105-107,  109. 

Advance  of  agriculture  in  New  Eng- 
land, 1853  (Pt.  1),  2,  6  (Pt.  2),  476; 
1857  (Pt.  2),  142;  1859  (Pt.  2),  48,  52; 

1863  (Pt.  1),  32;  1864  (Pt.  2),  4;  1868 
(Pt.  2),  21,  31,  34,  53;  1869  (Pt.  1),  176, 
177  (Pt.  2),  1,  2;  1871  (Pt.  2),  1,  10, 
18;  1872  (Pt.  1),  8,  9;  1873  (Pt.  1),  99, 
106,  111  (Pt.  2),  16,  17,  26,  38,  40,  43, 
65;  1875  (Pt.  2),  62,  65,  71;  1876 
(Pt.  2),  21,  27. 

Advantaoks  from  selecting  for  seed 
the  earliest  ripened  corn,  1853  (Pt.  2), 
154. 

—  of  near  markets,  1874  (Pt.  2),  4. 

—  of  New  England  for  agriculture, 
1860  (Pt.  2),  44. 

—  of  rural  pursuits,  1862  (Pt.  2),  46. 
JSsTHETics  of  farming,  1861  (Pt.  2),  11, 

■  125, 127,  211. 

Affinity  in  animal  life  defined,  1866 
(Pt.  1),  76,  77. 

Aftermath,  the,  should  not  be  fall 
grazed,  185(5  (Pt.  1),  209,  211;  1868 
(Pt.  1),  219;  1873  (Pt.  1),  211,  212. 

—  treatment  of  the,  1869  (Pt.  1),  85, 
87,  89,  93,  94,  160,  161,  166. 

—  value  of,  and  difference  in  the 
growth  of,  1856  (Pt.  1),  25,  121,  209; 
1868  (Pt.  1),  213. 

AoAssiz,  Professor  Louis,  lectures  by, 
on  the  origin  of  agricultural  soils, 

1864  (Pt.  1),  168;  1868  (Pt.  1),  161, 169. 

—  lecture  by,  on  the  creation  of  va- 
rieties, 1866  (Pt.  1),  71. 

on  the  agricultural  features  of 

the  Amazon,  1867  (Pt.  1),  145, 162. 

on  the  structure  and  growth  of 

domesticated  animals,  1872  (Pt.  1), 
291,  309;  1873  (Pt.  1),  232. 

—  experiments  by,  in  breeding  ani- 
mals, 1863  (Pt.  1),  56. 

—  lecture  by,  on  fish-breeding,  1869 
(Pt.  1),  127,  141. 

—  resolutions  on  the  death  of,  adopted 


1855  (Pt.  2),  340,  365;  1858  (Pt,  2),  8; 
1859  (Pt  1),  128;  1860  (Pt.  2),  83,  84; 
1868  (Pt.  2),  73;  1874  (Pt.  2),  35. 
AoBicuLTUBAL  College,  necessity  for 
the  establishment  of  an,  in  Massa- 
chusetts, 1863  (Pt.  1),  33;  1864  (Pt.  1), 
44;  1868  (Pt.  2),  30. 

—  preliminary  steps  taken  for  the 
establishment  of  an,  in  Massachu- 
setts, 1863  (Pt.  1),  41,65. 

—  Massachusetts,  should  be  indepen- 
dent of  other  colleges,  1863  (Pt.  1), 
65;  1864  (Pt.  1),  60,  247. 

aid  g^ven  the,  by  the  National 

Government,  for  its  establishment, 
1864  (Pt.  1),  47,  52. 

amount  of  land  scrip  appropri- 
ated to  Massachusetts,  in  aid  of  the» 
1864  (Pt.  1),  47,  52. 

land  scrip  sold  in  aid  of  the,  1864 

(Pt.  1),  247;  1866  (Pt.  1),  49. 

efforts  made  by  various  towns 

to  secure  the  location  of  the,  1864 
(Pt.  1),  48,  246;  186(5  (Pt.  1),  55. 

views  of  Gov.  John  A.  Andrew 

on  the  establishment  of  the,  1864 
(Pt.  1),44,51. 

progress  made  in  the  establish- 
ment of  the,  1H64  (Pt.  1),  246;  1866 
(Pt.  1),  11,  30,  50,  53;  1867  (Pt  1),  47; 

1870  (l»t.  2),  75-77. 

located  at  Amherst,  by  decision 

of  the  trustees,  1864  (Pt.  1),  246. 

connection  of  the  Board  of  Agri- 
culture with  the,  1866  (IH.  1),  11, 44; 
1867  (Pt.  1),  224;  1868  (Pt.  1),  17,  273; 
1869(Pt  1),205;  1870  {Vt.  1), 304,310; 

1871  (Pt.  1),  279, 281, 286;  1873  (Pt  1), 
343;  1874  (Pt.l),  321;  1875  (Pt  1),  215; 
1877  (Pt.  1),  240. 

aid  given  the,  by  the  State,  1868 

(Pt.  1),  17,  28,  32,  238. 

standard  of  education  that  should 

be  adopted  at  the,  1866  (EH.  1),  33. 

plan  of  the  system  of  study  at  the,  . 

1866  (Pt.  2),  appendix;  1867  (Pt  1), 
60,  226;  1868  (Pt.  1),  23,  24  (Pt  2), 
aoDendix;   1870  (Pt.  1).  306  (Pt.  2). 
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Agricultural  college,  Massachu- 
setts, cost  of  education  at  the,  1866 
(Pt.  2),  appen.lix;  1867  (Pt.  1),  58. 

work   and   wants   of   the,  1868 

(Pt.  1),  17,  25.  30, 118-120. 

—  -  character  of  the  students  at  the, 
1868  (Pt.  1),  21,  273. 

—  -  proportion  of  the  students  at  the. 
to  become  farmers,  1868  (Pt.  1),  22; 
1872  (Pt.  1),  278. 

description  of  the  farm  at  the, 

1868(Pt.  1),  18,  25. 
military  drill  at  the,  1868  (Pt  1), 

26. 

labor  fund  of  the,  1868*  (Pt.  1),  31. 

plan    of    a    bam   for  the,  1868 

(Pt.  1).  32,  35. 
value  of  the,  to  our  farmers,  1868 

(Pt.  1),  120. 
ability  of  the  State  to  support 

the,  1868  (Pt.l),  238. 
value  of  the  farm  of  the,  as  a 

seed  fann,  1870  (Pt.  1),  320,  321;  1872 

(Pt.  1),  70,  71. 

—  -  value  of  the,  as  an  experimental 
station.  1869  (Pt.  2),  7;  1872  (Pt.  1), 
70,71;  1874  (Pt  1),321. 

how  its   income  and  usefulness 

may  be  increased,  1875  (Pt.  1),  216, 

217. 
scholarships  at   the,  and   their 

utility,  1875  (Pt.  1),  216,  217. 
value  of  the,  and  how  it  could  be 

made  more  useful,  1876  (Pt.  2),  31- 

33,35. 
AORICULTURAL  Colleges,  duty  of,  1873 
.  (Pt.  1),  183,  184  (Pt.  2),  7. 

—  condition  of  Massachusetts,  1875 
(Pt.  1),  14,  15. 

—  education  still  in  its  infancy,  1866 
(Pt.  1),  11,  24,  34. 

value  of  and  necessity  for,  1853 

(Pt.  2),  467,  470,  476;  185»  (Pt.  1),  45 
(Pt.  2),  333;  1856  (Pt.  2),  58;  1857 
(Pt.  2), 88, 93,  101,  126;  1858  (Pt.  2),5; 
1859 (Pt.  1),  130,  136  (Pt.  2),  24,  26,  35; 
1860  (Pt.  2),  9;  1861  (Pt.  2),  1;  186.* 
(Pt.  1),  26,  35,  42,  157,  217,  229,  259 
(Pt.  2),  6,  46,  72;  18M  (Pt.  1),  44; 
1865  (Pt.  1),  «7,  68;  1866  (Pt.  1),  11, 
17,  21, 24,  Mi;  1867  (Vt.  1),  46,  47  (Pt. 
2),  48,  49,  58;  18(»  (Pt.  1),  252  (Vt,  2), 
24;  1869  (Pt.  2),  6,  7,  80,  89;  1870 
(Pt.  2),  66,  70,  80,  84;  1871  (Pt.  2),  47. 
60;  1872  (Pt.  2),  75;  1873  (l*t.  2),  6, 18, 
31,  41,  57. 


Agricultural  exhibitions,  early  his- 
tory of,  in  this  country,  1873  (Pt.  1), 
26. 

objects  and  management  of,  1866 

(Pt.  1),  265;  1869  (Pt.  2),  55,  62. 

in  Great  Britain,  description  of, 

1873  (Pt.  2),  45,  54. 

importance  and  utility  of,  1857 

(Pt.  1),  6  (Pt.  2),  162. 

—  fair.  State,  arrangements  for  hold- 
ing an,  1857  (Pt.  1),  14. 

location    and    time  of  the,  1857 

(Pt.  1),  16. 
description  of  the,  1857  (Pt.  1),  16, 

37,  60,  77, 100, 133, 156, 196. 

—  head  work,  necessity  for,  1856  (Pt. 
2),  15;  1857  (Pt.  2),  99;  185i  (Pt. 
2),  5. 

—  heart  work,  1857  (Pt.  2),  21. 

—  implements,  rudeness  of  those  in 
early  use,  1853  (Pt.  1),  3. 

great  improvement  made  in,  1853 

(Pt.  2),  419;  1863  (Pt.  2),  92;  1873 
(Pt.  1),  13,  33,  35,  39,  40,  45. 

national  trial  of,  1873  (Pt.  1),  33- 

35. 

—  investigation,  the  value  of,  1868 
(Pt.  1).  238,  246. 

essentials  of,  1873  (Pt.  1),  396. 

—  labor  not  generally  benefited  by 
association,  186<)  (Pt.  2),  21,  27. 

—  library  in  the  oflSce  of  the  Board, 
catalogue  of  the,  1857  (Pt.  1),  appen- 
di.x. 

—  literature,  growth  of,  in  America, 
1873  (Pt.  1),  60,  61. 

—  life,  in  some  of  its  intellectual  as- 
pects, 1857  (Pt  2  )  J5;  1865  (Pt.  1),  63. 

—  ma(;liinery,  use  and  value  of,  1863 
(Pt.  2),  23,  25,  92. 105;  1864  (Pt.  1),  6; 
1867  (Pt.  2),  16, 17;  1872  (Pt.  1),  309, 
311. 

—  museum  connected  with  the  office 
of  the  Boanl,  establishment  and 
growth  of  the,  1855(Pt.  1).  95;  1866 
(Pt.  1),  5,  239;  1856  (Pt.  2),  74;  1857 
(Pt.  1),  231 ;  1858  (Pt.  1),  lOJ),  and  ap- 
pendix; 1859  (Pt.  1),  139,  and  appen- 
dix; 1860  (Pt.  1).261;  1861  (Pt.  1), 
192;  1863  (Pt.  1).  104;  1864  (Pt.  1), 
242;  1865  (Pt.  1),  331-333. 

removal  of  the,  to  the  Agricultu- 
ral College,  1866  (Pt.  1),  352. 

—  production,  statistics  of,  1855  (Pt. 
1),  139  (Pt.  2),  96;  1859  (Pt  1),  120; 
1861   (Pt.   1),  198,  appendix;    1865 
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(Pt.  2),  113;  1872  (Pt.  2),  26,  28;  1876 
(Pt.  1),  296. 
Agbicultukal  productions,  average 
analyses  of,  1872  (Pt.  1),  167. 

—  reports,  great  and  increased  de- 
mand for  the,  1856  (Pt.  1),  6,  283; 
1864  (Pt.  1),  7. 

—  resources  of  Massachusetts,  1863 
(Pt.  1),  42. 

—  schools  in  Europe,  character  and 
value  of,  1863  (Pt.  1),  1,  67;  1869 
(Pt.  2),  73. 

—  schools,  necessity  for,  1855  (Pt.  1), 
45  (Pt.  2X  333;  1857  (Pt.  2),  93,  101; 
1858  (Pt  2),  6;  1859  (Pt.  1),  136;  1863 
(Pt.  1),  33  (Pt.  2),  3,  5,  7,  470;  1875 
(Pt.  2),  34. 

—  societies,  suggestions  for  the  man- 
agement of,  1853  (Pt.  1),  103;  1855 
(Pt.  2),  411;  1858  (Pt.  1),  40  (Pt.  2), 
1,  5,  10;  1871  (Pt.  1),  295,  297;  1871 
(Pt.  2),  121,  124,  129,  138,  148;  1873 
(Pt.  1),  6,  25,  390,  391  (Pt.  2),  45,  49, 
62,  61,  65,  68;  1875  (Pt.  2),  72,  76; 
1877  (Pt.  1),  295,  297. 

—  societias  in  Massachusetts,  when 
some  of  the  earlier  ones  were  incor- 
porated, 1853  (Pt.  1),  10, 12, 15. 

—  societies,  mission,  influence,  and 
utility  of,  1855  (Pt.  2),  32,  55,  358, 
412;  1857  (Pt.  2),  100;  1858  (Pt.  2); 
18G7  (Pt.  2),  58,  68;  1871  (Pt.  1),  347 
(Pt.  2),  122, 124,  129. 

early  establishment  of,  in  New 

England,  1856  (Pt  2),  9. 
uniformity  of   action,  desirable 

in,  1858  (Pt.  1),  40. 
duties  and  opportunities  of,  1858 

(Pt.  2),  1,  8,  10. 
laws  relating  to,  1859  (Pt.  2),  308; 

1876  (Pt.  2),  180, 184. 
establishment   and    growth    of, 

1876  (Pt.  2),  16, 18,  21,  25,  29,  30. 
first  exhibition  of,  in  the  United 

States,  1873  (Pt.  1),  6,  25. 

—  society.  State,  meeting  for  the  or- 
ganization of  a,  1857  (Pt.  1),  8. 

New  England,  plan  to  aid  in  the 

formation  of  a,  1863  (Pt.  1),  63. 


AoRicuLTURAL  Statistics  of  Massa- 
chusetts. 1855  (Pt.  1),  139  (Pt.  2),  96; 
1859  (Pt.  1),  120;  1861  (Pt.  1),  198  (Pt. 
2),  297;  1869  (Pt.  2),  86,  87;  1876  (PL 
1),295  (i*t.  2),  186. 

—  statistics,  inaccuracy  of,  as  collated 
by  United-States  marshals,  1861 
(Pt.  2),  297;  1872  (Pt.  1),  7,  312;  1876 
(Pt.  1),  295,  297. 

—  value  of  various  species  of  birds, 
^865  (Pt.  1),  94,  98,  103;  1868  (Pt.  2), 
95,  97;  1871  (Pt.  2),  107. 

AoBicuLTURE,  Board  df,  when  estab- 

liHhed  in  Massachusetts,  1853  (Pt.  1), 

15;  1877  (Pt.  1),  260. 
how  constituted,  1856  (Pt.  2),  69, 

70,  76. 
establishment  of  the,  1870  (Pt.  1), 

12;  1877  (Pt.*l),  260,  266. 
organization  of  the,  1870  (Pt.  1), 

13. 
salutary  influence  of  the,  1870 

(Pt.  1),  15, 17;  1877  (Pt.  1),  8, 10,  260, 

265. 
laws  relating  to  the,  1859  (Pt.  2), 

appendix;  1876  (Pt.  2),  177, 179. 

—  advance  in.    See  Advance. 

—  early  history  of,  in  Ma^stiachusetts, 

1853  (Pt.  1),  2, 14;  1873  (Pt.  1),  12, 15, 
18. 

—  aid  and  encouragement  to,  1853 
(Pt.  1),  12, 115;  1854  (Pt.  2),  450, 483; 
1855  (Pt.  1),  46;  1863  (Pt.  2),  71. 

—  of  the  Indians,  1853  (Pt.  1),  4. 

—  science  in  the  practice  of,  1853  (Pt. 
2),  33,  440,  444;  1854  (Pt.  2),  429,  454, 
466;  1855  (Pt  2),  296,  300,  402;  1856 
(Pt.  2),47;  1864  (Pt.  1),  106. 

—  intiuence  of  climate  on,  1854  (Pt.  1), 
82. 

—  economy  of  sdentiflc,  1854  (Pt.  2), 
429. 

—  reward*  of,  1854  (Pt.  2),  447,  450, 
504. 

—  the  position  of,  1854  (Pt  2),  452; 
1858(Pt.  2),  54. 

—  British  and  American,  compared, 

1854  (Pt.  2),  470;    1855  (Pt,  2),  312; 
1857  (Pt.  2),  88;  1858  (Pt.  2),  55;  1869 
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Agriculturb,  the  demands  of,  1854 
(Pt.  2),  480;  1862  (Pt.  1),  317. 

—  the  wastes  of,  1864  (Pt.  2),  485, 489. 

—  the  condition  of,  in  this  country, 
compared  with  that  of  Europe,  1855 
(Pt.  2),  311;  1858  (Pt.  2),  55. 

—  American,  position  of,  1864  (Pt.  2), 
469.  470,  483,  497;   1857  (Pt.  2),  88; 

1859  (Pt.  1),  120;   1860  (Pt.  2),  42; 

1864  (Pt  1),  171. 

—  progress  of.    See  Advance. 

—  the  profits  of,  1853  (Pt.  1),  96;  1855 
(Pt.  2),  16,  315,  320;  1856  (Pt.  2),  123, 
140, 161;  1858  (Pt  2),  38;  1861  (Pt.  1), 
113;  1869  (Pt.  2),  8. 

—  chemistry  of,  1855  (Pt.  2),  300, 402; 
1856  (Pt.  2),  18,  47;  1864  (Pt.  1),  107. 

—  European,  peculiarities  of,  1855 
(Pt.  2),  311,  313;  1867  (Pt.  1),  10;  1870 
(Pt.  2),  7-9,  94,  100. 

—  early  system  of,  in  New  England, 
1856  (Pt.  2),  3,  8;  1873  (Pt.  1),  12,  14, 
17,23. 

—  necessity  for  head-work  in,  1856 
(Pt.2),15,  33;  1857  (Pt.  2),  88,  103; 
1858  (Pt.  2),  5;  1859  (Pt.  2),  37;  1865 
(Pt.  1),  63;  1868  (Pt.  1),  229;  1869 
(Pt.  2),  6,  47,  48. 

—  relations  of,  to  the  sciences,  1857 
(Pt.2),43;  1860  (Pt.  2),  9;  1864  (Pt.  1), 
104,  108;  1867  (Pt.  1),  39  (Pt.  2),  56, 
58,  60;  1868  (Pt.  1),  229;  1876  (Pt.  2), 
22,  25,  28,  66,  68,  77,  90,  98. 

—  progress  of,  as  shown  by  increase 
of  value  of  farms,  1857  (Pt.  2), 
142. 

—  tlie  most  uncertain  of  all  sciences, 
1858  (Pt.  2),  3;  1867  (Pt.  1),  175. 

—  of  New  England,  peculiarities  of, 

1865  (Pt.  2),  327;   1858  (Pt.  2),  46; 

1860  (Pt.  2),  43;  1863  (Pt.  2),  31,  73, 
91,  115,  143;  1869  (Pt.  2),  63,  68,  75; 
1871  (Pt.  2),  58;  1872  (Pt.  2),  11,  12, 
14;  1873  (Pt.  2),  15,  20,  24,  40,  79. 

—  how  to  make  it  proH table,  1858 
(Pt.  2),  53;  1863  (Pt.  2),  31. 

—  relations  of,  to  American  industry, 
1858  (Pt.  2),  59. 

—  influence  of,  1861  (Pt.  2).  14. 

—  relations  between,  and  war,  1861 
(Pt.  2),  26. 

—  of  Holland,  peculiarities  of,  1862 
(Pt.  1),  313;  \m^  (Pt.  1),  108. 

—  relations  of,  to  man,  1862  (Pt.  2),  1. 

—  as  a  national  industry,  1862  (Pt.  2), 

;8. 


AaRiccTLTURB,  succcssful,  condltlons 
for,  1862  (Pt.  2),  251. 

—  encouragement  of,  in  France,  1863 
(Pt.  1),  275,  284,  286. 

—  relations  of,  to  the  Commonwealth, 
1863  (Pt.  2),  66. 

—  still  in  its  infancy,  1864  (Pt.  1),  109. 

—  relations  between,  and  the  me- 
chanic arts,  1864  (Pt.  2).  1,  4. 

—  the  interests  of,  1864  (Pt.  2),  66. 

—  as  an  employment,  dignity  and  re- 
quirements of,  1866  (Pt.  1),  57. 

~  the  political  economy  of,  1866 
(Pt.  1),  187. 

—  characteristics  of,  in  Nantucket 
County,  1865  (Pt.  1),  257,  259. 

in  Dukes  County,  1865  (Pt.l), 265. 

in  Plymouth  County,  1866  (Pt.  1), 

271. 
in  Worcester  County,  South,  1866 

(Pt.  1),  284. 
in  Middlesex  County,  North,  1865 

(Pt.  1),  266;  1866  (Pt.  1),  287 
in  Berkshire  County,  1865  (Pt.  1), 

310,311,320. 
in  Bristol  County,  1866  (Pt.  1), 

304;  1871  (Pt.  1).  9, 17. 
in  Essex  County,  1876  (Pt.  1),  6, 

10, 14,  16. 
in  Hampden  County,  1861  (Pt  2), 

188;  1865(Pt.  1),  304,  306. 
in  Hampshire  County,  1865  (Pt.l), 

297,304;  1866  (Pt.  1),  300. 
in  Hampshire  County,  West,  1866 

(Pt.  1),  300. 
in  Worcester  County,  1865  (Pt.  1), 

290,  293;  1876  (Pt.  1),  7,  9. 
in  Hampshire  County,  East,  1871 

(Pt.  1),  154, 159,  318,  320. 

—  and  other  pursuits  compared,  1866 
(Pt.  1),  62,  68, 188, 191. 

—  progress  of,  in  Massachusetts,  since 
the  organization  of  the  Board  of 
Agriculture,  1867  (Pt.  1),  8,  12;  1873 
(Pt.  1),  12,  15,  27,  42,  44. 

—  of  Brazil,  1867  (Pt.  1),  145, 162. 

—  the  art  of,  1868  (Pt.  1),  228. 

—  in  England,  condition  of.  in  the 
17th  century,  1868  (Pt.  1),  241. 

—  relations  of,  to  manhood,  1872 
(Pt.  2),  16,  23. 

—  of  the  East  and  West  compared, 
1873  (Pt.  2),  24,  32. 

—  condition  of,  in  America,  before 
the  Revolution,  1873  (Pt.  1),  12,  16, 
27, 42,  44. 
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AoBfcuLTTRB,  relation8  between,  and 

▼eterinaiy  science,  1873  (Pt.  1),  322, 

336. 
^  coujpared  with   manufactures   in 

Massachusetts,  1867  (Pt.  2),  33,  34; 

1868  (Pt.l).  290.  291. 

—  advantages  of,  1868  (Pt  1),  295;  1869 
(Pt  2),  32. 

—  relation  of,  to  the  State,  1868  (Pt.  2), 
38,61. 

—  future  prospects  of,  in .  America, 
1868  (Pt.  2),  53,  65. 

—  Acientiflc,  obstacles  to  the  progress 
of,  1869  (Pt.  1).  61,  75 

—  legislative  aids  to,  1869  (Pt.  2),  17, 
25.  33,  90. 

—  of  China,  characteristics  of,  1873 
(Pt.  2).  8, 9, 12. 

—  statistics  of.  See  Agricultural  sta- 
•  tistics. 

—  products  of,  in  California,  1870 
(Pt.  1),  260,  263. 

—  decline  of,  in  New  England,  1870 
(Pt.  2),  14,  21. 

—  of  New  England,  needs  and  condi- 
tion of,  1871  (Pt  2),  65,  76;  1871 
(Pt.  1).  28,  29. 

—  of  Hampshire  County,  desirable 
improvement  in,  1871  (Pt.  2),  154, 
157. 

—  stability  of,  1875  (Pt.  2),  1, 12,  53. 

—  history  of  the  rise  and  growth  of, 
1873  (Pt.  1),  12,  14, 17, 23;  1875  (Pt  2), 
63. 

—  as  a  life-work,  1875  (Pt.  1).  229,  233, 

—  rise  of,  1875  (Pt.  2),  62,  65,  71. 

—  in  Massachusetts,  changes  in,  1876 
(Pt.  2),  31,  36. 

—  progress  of,  in  the  last  hundred 
years,  1873  (Pt.  1),  12,  17,  44;  1876 
(Pt.  2),  21,  27. 

—  relations  of,  to  civilization,  1876 
(Pt.  2).  1,7, 10. 

—  a  manual  of,  prepared  by  George 
B.  Emerson  and  Charles  L.  Flint, 
1860  (Pt.  1),  261;  1861  (Pt  1),  196. 

—  an  art.  1860  (Pt  2),  1. 

Aids  of  the  farmer,  1855  (Pt  2),  11; 

1867(Pt.2).  15,  18. 
AiLANTHUs-TRER,  characteristics  and 

value  of  the,  1877  (Pt..  1),  274,  277, 

260,281. 
AlB.  effects  of.  on  the  soil.  1875  ^Pt  f2V 


Albkbt  model  farm  in  Ireland,  de- 
scription of  the,  1863  (Pt.  1),  242. 

Albuminoids,  necessity  of,  in  cattle 
foods,  1876  (Pt.  2),  44, 45. 

Aldkrnbts,  characteristics  of.  See 
Jerseys. 

—  value  of,  for  dairy  purposes,  1863 
(Pt.  2).  273,  310;  1854  (Pt  2),  267; 
1855 (Pt  2),  179, 190;  1859  (Pt.  2),  204; 
1865  (Pt.  1),  31,  37,  40,  49;  1870  (Pt 
2),  28, 166, 167,  176. 

Aldsbnbts,  not  always  identical 
with  the  Jerseys,  1857  (Pt.  1),  42. 

Alfalfa,  characteristics  and  value 
of,  1856  (Pt.  1),  104. 107. 

Aloacbb  co^i^s,  characteristics  of  the, 
1863  (Pt.  1),  116,  202. 

Allen,  Dr.  Nathan,  lecture  by,  upon 
the  hereditary  influence  in  the  im- 
provement of  stock,  1872  (Pt  1),  75, 
86,102. 

Allen,  Morrill,  essay  by,  on  Indian 
com,  1858  (Pt.  2),  195. 

Allen,  Thomas,  address  by,  on  prog- 
ress in  agriculture,  1871  (Pt.  2),  1, 18. 

Allen's  mowing-machine,  character- 
istics of,  1856  (Pt.  1),  178,  182. 

—  weeder,  description  of,  1867  (Pt  1), 
288. 

Allib,  Josiah,  statement  of,  on  farm 
improvements,  1853  (Pt.  2),  22. 

Alps,  cattle  husbandry  in  the,  1862 
(Pt.  1),  294. 

—  sheep  husbandry  in  the,  1862  (Pt. 
1),  326. 

Alsike   clover,   characteristics   and 

value  of,  18n  (Pt.  1),  129. 
Alubonum,  characteristics  and  origin 

of,  1864  (Pt.  1),  111. 
Amazon,  agricultural  features  of  the 

valley  of  the,  1867  (Pt.  1),  145, 162. 

—  splendid  climate  of  the  valley  of 
the,  1867  (Pt.  1),  146. 

Amending  soils  by  mechanical  means, 

1868  (Pt.  1),  95,  259. 
Ambbican  cork-tree,   characteristics 

of  the,  1877  (Pt.  1),  271. 

—  and  English  agricultural  imple- 
ments compared,  1862  (Pt  1),  206. 

—  and  European  homes  compared* 
1870  (Pt.  2),  46,  58. 

—  cheese,    characteristics     of,    1868 

/Pt.  IV   19ft. 
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1854  (Ft.  1),  150;  1875  (Pt.  1),  154, 158, 


icAX  guano  or  poultry  manure, 
value  of,  1855  (Pt.  2),  67,  74;  1858 
(Pt.  2),  301;  1867  (Pt.  1),  184, 185,  199; 
1872  (Pt.  1),  184,  185;  1873  (Pt.  1), 
318;  1876  (Pt.  1).  77. 

—  horses,  history,  characteristics,  and 
value  of,  1857  (Pt.  1),  78,  87;  1859 
(Pt.  2),  255;  1860  (Pt.  1),  183,  187; 
1863  (Pt.  2),  168,  169,  205;  1866  (Pt. 
1),  91;  1867  (Pt.  2),  168, 170;  1873  (Pt. 
1),  6,  57-59;  1875  (Pt.  1),  76,  77. 

demand  for,  in   England,   1875 

(Pt.  1),  224. 

—  improved  Devons,  characteristics 
of,  1875  (Pt.  1),  224. 

—  labor,  position  of,  1868  (Pt.  2),  33, 
37. 

^  reaping-machines,  trial  of,  in 
France,  1855  (Pt.  1),  91. 

—  robin,  habits  and  food  of  the,  1865 
(Pt.  1),  102,  106,  109. 

—  mania  for  large  farms,  1870  (Pt.  2), 
1,  8, 10,  13. 

—  trotting-horses,  characteristics  of, 
1870(Pt.  1).  120, 121. 

Ammonia,  position  and  value  of,  as  a 
fertilizer,  1856  (I»t.  1),  225,  226;  1868 
(Pt.  1),  97,  262,  263. 

—  sources  of,  1868  (Pt.  1).  97,  99.  263. 
Ammoniatbd  superphosphate  and  it<) 

value,  1876  (Pt.  1),  269;  1877  (Pt.  1), 
328. 
Ajcouxt  of  capital  needed  for  success 
in  farming,  1874  (Pt.  2),  1,  6,  9. 

—  of  pork  in  one  hundred  pounds  of 
corn,  1874  (Pt.  1),  132, 133-135. 

Anaheim,  Cal.,  history  of  communis- 
tic society  in,  1875  (Pt.  1),  61,  62. 

Analyses  of  soils,  importance  of,  1853 
(Pt.  2),  449. 

—  of  grasses,  1856  (Pt.  1),  82, 126, 129, 
132. 

Ancestral  transmission  in  breeding, 
laws  of,  1864  (Pt.  1),  132. 136. 

Andrew,  Gov.  John  A.,  views  ot  on 
the  establishment  of  an  agricultural 
college,  1864  (Pt.  1),  44,  47, 51. 

Ancon  sheep,  origin  of  the,  1870 
(Pt.  1),  115. 

Anoora  goat,  characteristics  and 
value  of,  1867  (Pt,  1),  78. 

—  wool,  qualities  of,  1867  (Pt.  1),  78. 
Animal  far,  production  of,  1861  (Pt.  1), 

38,  39,  93,  95. 


Animal  life,  chronology  of,  1866  (Pt. 

1),  77,  78. 
affected  by  climate,  1854  (Pt.  1), 

80;  1863  (Pt.  1),  58. 
salt  as  a  promoter  of,  1869  (Pt.  1), 

31. 

—  dust.    See  Abattoir. 

—  manures,  use  and  value  of.  See 
Fertilizers. 

Animals  and  plants,  their  functions 
similar,  1869  (Pt.  2),  35,  m, 

—  dead,  are  quickly  decomposed,  if 
buried  in  a  manure-heap,  1864  (Pt. 
1),230. 

—  humane  destruction  of,  1873  (Pt.  1), 
234,  240,  245. 

—  structure  and  growth  of  domesti- 
cated, 1873  (Pt.  1),  222,  228,  234. 

—  native,  of  Massachusetts,  1861 
(Pt.l),  137,192. 

—  selection  of,  for  breeding-purposes, 
1866  (Pt.  1),  95;  1867  (Pt.  1),  23,  30. 

Annual   spear-grass,    characteristics 
of,  1856  (Pt.  1),  11.  43, 120,  126. 
'  Apparatus    for  testing   the   lifting- 
power  of  the  squash,  description  of 
the,  1874  (Pt.  1),219. 

Apple,  best  varieties  of  the.  1859  (Pt. 
1),67;  1862  (Pt.  2),  166;  1867  (Pt  1), 
258, 259;  1875 (Pt.  2),  103;  1876  (Pt.  1), 
19,  20,  38,  42,  46;  1877  (Pt.  1).  307. 

—  antiquity  of  the.  1867  (Pt.  2).  85. 

—  home  of  the,  1868  (Pt.  1),  81. 

—  seeds,  position  of,  in  the  fruit,  1877 
(Pt.  1).  63. 

—  insects  attacking  the,  1861  (Pt.  2), 
91;  1868  (Pt.  2).  102:  1864  (Pt.  1),  143, 
147,  151,  157,  222;  1874  (Pt.  1),  348; 
1869  (Pt.  1),  235;  1870  (Pt.  1),  362. 

—  the,  the  fruit  best  adapted  for  geu; 
eral  cultivation  in  New  England, 
1853  (Pt.  2),  426. 

—  where  and  when  first  planted  in 
this  country.  1853  (Pt.  1).  38. 

—  number  of  varieties  of,  in  use,  1854 
(Pt.  2),  JK). 

—  list  of  varieties  of.  recommended 
for  cultivation  in  Massachusetts, 
1859  (Pt.  1).  100;  lau  (Pt.  2),  216; 
1862  (Pt.  1).  72;  1866  (Pt.  1),  196, 198, 
201;  1875(Pt.l),182;  1877  (Pt.l),  307. 

—  premium  offered  for  new  winter 
varieties  of,  1877  (Pr.  2).  53,  54. 

—  deteriorates  in  quality  and  quanti- 
ty with  increase  of  age  of  varieties, 
1877  (Pt.  2),  57. 
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Apple-Bitd  moth,  description  and 
characteristics  of  the,  1869  ( E^.  1).  235. 

Apple-Cidbk,  method  of  making, 
1868(Pt.  2),  157. 

—  value  of,  1861  (Pt.  2),  217. 
AppLE-Caop,  theory  for  failure  of  the, 

1867  (Pt.  1),  91,  121. 
AppLE-ORCHARDS.methodA  of  manage- 
ment of,  1853  ( Pt.  2),  426;  1854  (Pt.  2), 
85,  99;  1800  (Pt.  2),  121;  1861  (Pt.  2), 
201,  203  (Pt.  2),  214;  1862  (Pt  2),  163; 
1863  (Pt.  2),  149;  1865 (Pt.  1),  177,  178, 
248  (Pt.  2).  42,  45,  47. 48;  1866  (Pt.  1), 
196, 201, 277  (Pt.  2),  28,  .35;  1867  (Pt.l), 
91.   252,  259  (Pt.  2),  80,  82,  84,  86; 

1868  (Pt.  1),  55,  83  (Pt.  2),  123, 124; 

1869  (Pt.  1),  109, 120, 121;  1870  (Pt.  2), 
114,  115,  119,  131,  1.36;  1871  (Pt.  1), 
194.  196,  205,  213,  216,  219,  225;  1874 
(Pt.  1),  3*5;  1875  (Pt.  1),  177, 179, 188, 
189,  lirr,  198;  1875  (Pt.  2),  99, 104, 134; 

1876  (Pt.  1),  17,  21.  28,  39,  42,  46  (Pt. 
2).  81,  82,  84,  89,  91,  92,  94,  96,  98; 

1877  (Pt.  2),  57,  59,  63. 
Also  see  Orchards. 

—  utility  of  tillage  in,  1854  (Pt.  2),  99; 

1858  (Pr..2),  167;  1859  (Pt.  1),  68;  1876 
(Pt.  1),  21,  38,  39. 

—  how  to  recruit  old,  1861  (Pt.  2),  215. 

—  manures  for,  and  their  application, 
1854  (Pt.  2),  100;   1858  (Pt   2),  168; 

1859  (Pt  1),  68. 

—  importance  and  method  of  renovat- 
ing old,  1867  (Pt.  1),  252,  253. 

—  transplanting  trees  for,  best  meth- 
ods of,  1854  (Pt.  2).  101;  1866  (Pt.  1). 
277;  18()7  (Pt.l),  256,  257;  1874  (Pt.l). 
346. 

—  how  and  when  to  plant  an,  1861 
(Pt.  2),  214;  1865  (Pt.  1),  178;  18(i8 
(Pt.  1),  m, 

—  proper  time  and  mode  of  pruning 
trees  in,  1854  (Pt.  2),  101 ;  1868  (Pt.  1), 
57;  1875  (Pt.  1),  190,  193  (Pt.  2),  100; 
1869  (Pt.  1).  109;    1874  (Ft.  1),  347; 


Applb-Seeds,  position  of,  in  the  fmit, 

1877  (Pt.  1),  63. 
Apple-Tbee,    history    of    the,    1861 

(Pt.  2),  212;  1874  (Pt.  1),  343. 

—  borer,  habits  of,  and  methods 
of  preventing  the  ravages  of  the, 

1855  (Pt.  2),  48;  1856  (Pt.  2),  193,  448; 
1857  (Pt.  1),  198;  1858  (Pt.  2),  171; 
1853  (Pt.  1),  68;  1862  (Pt.  2),  108; 
ISi'A  (Pt.  1),  149;  1865  (Pt.  1),  180, 181; 
1865  (Pt.  2),  44;  1868  (It.  2),  101,  102, 
130;  1877  (Pt.  2),  58. 

—  caterpillar,  habits  of  the,  1865 
(Pt.  1),  182,  183,  228  (Pt.  2),  44;  1868 
(Pt.  2),  101. 

methods  of  preventing  the  rav- 
ages of  the,  1866  (Pt.  2),  446;  1857 
(Pt.  1),  200. 

natural  history  and  habits  of  the, 

1856  (Pt.  2),  445;  1857  (Pt.  1),  200; 
1864  (Pt.  0,151. 

Apple-Tkees  girdled  by  mice,  remedy 
for,  1856  (Pt.  2),  195. 

—  diseases  of,  1860  (Pt.  1),  136;  1861 
(Pt.  1),  7. 

—  changing  the  bearing  year  of,  1870 
(Pt.  1).  256;  1875  (Pt  1),  ia3, 195, 206, 
207,  208;  1876  (Pt.  1),  25,  26,  38,  39, 
47,  52. 

—  isolated,  not  so  profitable  as  those 
in  ort'hards,  187()  (Pt.  1),  41. 

—  value  of  a  wasli  of  soapsuds  upon, 
1867  (Pt.  1),  254. 

—  time  of  pruning,  and  methods,  1854 
(Pt.  2),  101;  1865  (Pt.  1),  181;  18<J8 
(Pt.  1),  57;  1869  (Pt.  1),  10i>;  1874 
(Pt.  1),  347;  1875  (Pt.  1),  190,  193, 
208  (Pt.  2),  100;  1876  (Pt.  1),  24,  25. 

Apple-Worm,  or  cotlling-moth,  hab- 
its of  the,  1861  (Pt.  2),  91;  1868 
(Pt:  2),  102. 

—  uses  of  the,  1867  (Pt.  2),  86;  1868 
(Pt.  1),  54. 

Apples  and  other  fruits,  monies  of 
pre-servation  of.  1861  (Pt.  2),  88,  216; 
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Apples  an  unprofitable  crop  in  the 
immediate  vicinity  of  large  cities, 
1864  (Ft.  1),  222;  1871  (Pt.  1),  214. 

—  profits  of  raising,  1861  (Pt.  2).  213. 

—  good  varieties  of  early,  1866  (Pt.  1), 
197. 

—  fiubbardston  Nonesuch,  character- 
istics and  value  of,  1866  (Pt.  1), 
199. 

—  Northern  Spy,  characteristics  of, 
18G6  (Pt.  1),  205, 212;  1875  (Pt.  1),  198, 
209. 

—  varieties  of,  recommended  for  sum- 
mer, 1869  (Pt.  1),  233;  for  autumn, 
ib.,  233;  for  winter,  ib  ,  233. 

—  should  ripen  on  the  trees,  1869 
(Pt.  1),  100;  1870  (Pt.  1),  266. 

—  proper  method  of  gathering  and 
handling,  1876  (Pt.  1),  26,  29,  31. 

—  valuable  as  a  feed  for  milch  cows, 
1876(Pt.  1),  17,  36,37,  46. 

—  best  varieties  of,  for  New-England 
orchards,  1876  (Pt.  1),  19,  20,  38,  43, 
46  (Pt.  2),  81,  82,  84,  89,  91.  94,  96. 

Aphides,  characteristics  of  the,  1864 

(Pt.  1),  142. 
Aphis,   enemies  of  the,  1862  (Pt.  1), 

160,  170;  1864  (Pt.  1),  142. 
Appletox,  Francis  H.,  essay  by,  on 

improving    agricultural    societies, 

1871  (Pt.  2),  121. 

—  statement  of,  on  farm  manage- 
ment, 1872  (Pt.  2),  110, 114. 

—  essay  by,  on  reform  in  manage- 
ment of  agricultural  societies,  1875 
(Pt.  2).  72. 

—  essay  by,  on  foreign  agricultural 
experiences,  1873  (Pt.  2),  45,  54. 

—  statement  of,  on  experiments  with 
commercial  fertilizers,  1877  (Pt.  2), 
51,  52. 

Apricot,  varieties  of  the,  recom- 
mended, 1859  (Pt.  1),  101. 

Arabian  horses,  characteristics  and 
value  of,  1875  (Pt.  1),  76,  77. 

Arboriculture,  importance  of,  to  the 
agricultural  community,  1853  (Pt. 
1),  72,  115  (Pt.  2),  119;  1854  (Pt.  1), 
58,  140,  162  (Pt.  2),  103,  106;  1856 
(Pt.  J),  216,  232  (Pt.  2).  46,  102.  196, 
20:?,  207,  213,  218;  1857  (Pt.  2),  13, 
355;  1859  (Pt.  2),  20;  1861  (Pt.  1),  87 
(Pt.  ^h  115, 122;  1865  (Pt.  1),  216,  217, 
219;  1871  (I*t.  1),67,  68,  154;  (Pt.  2), 
199,  200;  1872  (Pt.  1),  62,  63,  203 
(Pt.  2),  73,  90,  96;  1875  (Pt.  1),  146, 


147,  150,  166,  250,  252,  258  (Pt.  2),  46, 

47,  49;  1876  (Pt.  1),  227,  229,  231. 
Arborvit^    hedges,    characteristics 

of,  1854  (Pt.  2),  111. 
Abctomys,    characteristics    of,    1861 

(Pt.  1),  175. 

—  monax,  description  and  habits  of, 
1861  (Pt.  1),  175. 

Area  of  Massachusetts,  1854  (Pt.  2), 

103;  1876  (Pt.  1),  298. 
Arlington  market-gardeners,  meth- 
ods of  the,  1870  (Pt.  1),  315. 
Army-Worm,  life  and  history  of  the, 

1877  (Pt.  1),  243,  251. 
Arnold,  A.  N.,  address  by,  on  the 

productiveness  of  the   earth,   1862 

(Pt.  2),  33. 
Arnold,  Professor  L.  B.,  lecture  by, 

on  milk,  1874  (Pt.  1).  10,  21. 
Arrow-Grasses,   varieties    of,    1856 

(Pt.  1),  109. 
Artificial  kainit,  analysis  of,  1875 

(Pt.  1),  296. 

—  manures,  diffusion  and  growth  of 
trade  in,  1873  (Pt.  1),  61,  62,  352,  362, 
365. 

—  rains,  theory  for  the  production 
of,  1854  (Pt.  1),  61. 

—  swarming  of  bees,  methods  of,  1863 
(Pt.  2),  222,  224. 

Art  and  agriculture,  relations  be- 
tween, 1876  (Pt.  1),  285,  293. 

—  of  agriculture,  tlie,  1868  (Pt.  1),  228. 
Arvicola,    characteristics    of,     1861 

(Pt.  1),  182. 

—  gapperi,  description  and  habits  of, 
1861  (Pt.  1),  183. 

—  riparia,  ib.,  184. 

—  Breweri,  ib,,  185. 

—  mfldoraum,  ib.,  185. 

Arvicolin.£,  characteristics  and  hab- 
its of,  1861  (Pt.  1),  182;  1868  (Pt.  2), 
85. 

Ashley,  Edmund,  statement  of,  on 
farm-management,  1853  (Pt.  2),  37. 

Ashes,  valuable  as  a  fertilizer,  1853 
(Pt.2),99,  111;  1855  (Pt.  2),  53,  76; 
1856  (Pt.  1),  222,  318;  (Pt.  2),  125; 
1858  (Pt.  2),  78, 188;  1861  (Pt.  2).  136, 
138;  1864  (Pt.  1),  88,  90,  93,  96;  1867 
(Pt.  1),  239;  1808  (Pt.  1),.286;  1869 
(Pt.  1),  41,  43,  45.  52;  1870  (Pt.  1), 
195,  202.  203,  218;  1871  (Pt.  1),  103, 
104,110,112,114,204,217;  1873  (Pt.  1), 
138,  139, 141;  1874  (l*t.  1),  344. 

—  coal,  characteristics  and  value  of. 
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1869  (Pt.  1),  46;  1871  (Pt.  1),  110,  112, 
114;1873(Pt.  1),  140, 142. 
Abhbs,  coal,  valae  of,  for  road-mak- 
inj?,  1869  (Pt.  1),  49. 

—  leached  and  unleached,  compara- 
tive value  of,  1854  (Pt.  2),  154,  170; 

1858  (Pt.  2),  78, 188;  1869  (Pt.  1),  42, 
44,  46;  1873  (Pt.  1),  138, 140, 141,  211. 

Ash-Tbbbs,  value  of,  1875  (Pt.  1),  267. 
Asparagus,  cultivation  of,  1875  (Pt.  1), 

115, 116. 
--  insects  injurious  to,  1873  (Pt.  1), 

314,  321. 
Atavism,  tendency  to,  in  breeding- 
animals,  1870  (Pt.  1),  98,  99;  1873 

(Pt.2),ll3.    * 
Atmosphere,  improved  by  trees,  1875 

(Pt.  1),  145. 
Atwatbr,  George  M.,  reports  by,  on 

the  culture  of  root-crops,  1859  (Pt.  1), 

103;  18e0(Pt.  1),  139. 

—  on  stock,  1861  (Pt.  2),  184. 
Austin,  Arthur  W.,  statement  of,  on 

Kerry  cattle,  1861  (Pt.  2),  192. 
Austria,  condition  of,  and  importance 
of  agriculture  in,  1865  (Pt.  2),  312. 

—  Sheep-husbandry  in,  1863  (Pt.  1), 
131,  132. 

AUTUMK  feeding  of  cows,  1869  (Pt.  1), 
84. 

AVebaoe  temperature  of  England 
higher  than  that  of  New  England, 
1853  (Pt.  1),  154. 

•—  worth  of  produce  per  acre  in  dif- 
ferent States,  1870  (Pt.  2),  4,  16, 59. 

Atbshibb  cattle,  characteristics  and 
value  of,  1853  (Pt.  1),  111  (Pt.  2),  301. 
310,  344;  1854  (Pt.  2),  268,  343;  1865 
(Pt.  2),  190;  1857  (Pt.  1),  25-27,  52; 
1857  (Pt.  2),  252;  1858  (Pt.'2),  241; 

1859  (Pt.  2),  202;  1860  (Pt.  2),  30,  39. 
193;  1861  (Pt.  1),  14, 19,  21,  27,  30,  65, 
57;  1863  (Pt.  2),  91,  194,  196;  1864 
(Pt.  2),  96,  98,  103,  109;  1866  (Pt.  1), 
28,  38,  41,  49;  1867  (Pt.  1),  21,  30; 
(Pt.  2),  146,  147;  1868  (Pt.  2),  185, 186; 
1869  (Pt.  1),  83  (Pt.  2),  170,  171,  175, 
177;   1870  (Pt.  2),  28,  168,   174,   176. 


Ayrshibb  cattle,  characteristics  of  a 
crofls  between,  and  Jerseys,  1865 
(Pt.  1),  27.  31,  32. 

—  description  of  importation  of,  by 
the  Massachusetts  Society  for  Pro- 
motion of  Agriculture,  1858  (Pt.  2), 
241;  1859  (Pt.  2),  204. 

—  milk,  characteristics  of,  1873  (Pt.  1), 
94,  96,  3n,  382,  385,  387. 

—  Scotland,  management  of  dairy- 
stock  in,  1853  (Pt.  2),  344;  1857  (Pt.  1), 
27;  1861  (Pt.  1).30. 

Atbshibbs,  pedigrees  of,  1858  (Pt.  2), 

241,243. 
Atrbs,  Josiah,  statement  of,  on  the 

management    of     orchards,     1853 

(Ft.  2),  89. 

Babbidob,  Charles,  report  by,  on 
farms  in  Middlesex  County,  1853 
(Pt.  2),  5. 

—  addresH  by,  on  agricultural  heart> 
work,  1857  (Pt.  2).  21. 

Baden,  S3rstem  of  constructing  roads 
in,  1869  (Pt.  2).  221,  235,  254,  256. 

Bago,  Mrs.  R.,  stAfement  of,  on  man- 
agement of  orchards,  185;i(Pt.  2),  99. 

Bailey,  E.  P.,  report  by,  on  fruit-trees, 
1857  (Pt.  2),  315. 

on  peaiH^ulture.  1863  (Pt.  2),  141. 

Bailey,  Ira,  report  by,  on  fruit-cul- 
tiire.  1871  (Pt.  2),  20:J,  207. 

Bamboo,  cultivation  and  uses  of  the, 
1873  (Pt.  2),  11, 12. 

Banks,  N.  P.,  address  by,  on  the  rela- 
tions of  agriculture  to  American 
industry,  1868  (Pt.  2),  59. 

Bantams,  weight  of,  1868  (Pt.  2),  209. 

Bark  removeil  from  trees  increases 
the  soUdity  of  timber,  1856  (Pt.  2), 
213.       ' 

Bark  of  plants,  characterises  of, 
and  offices  of,  1873  (Pt.  1),  165, 167. 

Barley,  acreage  and  yield  of,  1853 
(Pt.  1),  31. 

—  decjrease  of  growth  of,  1853  (I»t.  1), 
32. 

—  methods  of  cultivation,  cost  and 
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Bablbt,  soil  for  growing,  1868  (Pt.  1), 

2G8. 
Bakbbtt,  George  M.,  statement  of 

on  cows,  1853  (Pt  2),  301. 
Babbett,  Benjamin,  statement  of,  on 

management     of     orchards,     1864 

(Pt.  2),  97. 
Bartlktt,  John  C,  address  by,  on 

the  profits  of  farming,  1858  (Pt.  2), 

38. 

—  reports  by,  on  the  diseases  of  vege- 
tation, 1859  (Pt.  1),  51;  1860  (Pt.  1), 
135;  1861  (Pt.  1),  6. 

Babbe,  industries  of,  1872  (Pt.  1),  14. 

—  system  of  feeding  ne^t^tock,  1870 
(Pt.  1),  135;  1871  (Pt.  1),  263,  264;  1872 
(Pt.  1),  27,  47,  48. 

Bassbtt,  Abiel,  statement  of,  on  crop 
of  white  beans,  1853  (Pt.  2),  205. 

Bassbtt,  G.  C,  report  by,  upon  the 
value  of  a  regular  system  of  farm- 
accounts,  1870  (Pt.  1),  372. 

Bat,  Carolina,  description  and  habits 
of  the,  1861  (in.  1),  140. 

—  hoary,  1861  (Pt.  1),  138. 

—  little  brown,  1861  (Pt.  1),  140. 

—  New- York,  1861  (Pt.  1).  139. 

—  Silver-haired,  1H61  (Pt.  1),  139. 
Babn-Cellabs,  utility  and  value  of, 

1853  (Pt.  1),  78  (Pt.  2),  140;  1854  (Pt. 
2),  11,  146,  149,  491;  1855  (Pt.  2),  18, 
3*34;  1863  (Pt.  2),  104,  109,  239;  1864 
(Pt.  1),  218;  1866  (Pt.  1),  293;  1868 
(Pt.  1),  25,  35,  38,  43. 

—  no  place  for  cattle,  1868  (Pt.  1),  38, 
42. 

Babns,  Indian,  description  of,  1853 
(Pt.  1),  6. 

—  number  of,  in  Massachusetts  in 
1850;  1853  (Pt.  1),  80. 

-^  should  be  large  and  conmiodious, 
185t(Pt.2),  479. 

—  essential  features  in,  1862  (Pt.  2), 
242;  1863  (Pt.  2),  95, 236;  1864  (Pt.  1), 
218. 

—  octagonal,  of  little  value,  1868 
(Pt.  1),  37. 

—  descriptions  of  different,  1868 
(Pt.  1),  40,  42,  46. 

Babx,  owned  by  the  late  B.  V.  French, 

description  of  the,  1854  (Pt.  2),  241. 
by  David  Leavltt,  description  of, 

1854  (Pt.  2),  249. 

—  on  the  Treailwell  Farm,  descrip- 
tion of  the,  1862  (Pt.  2),  242. 

•»  objects  to  be  secured  in  building 


a,  1868  (Pt.  1),  33,  36,  40,  3U;  1871 
(Pt.2),  172. 

Babn  manure,  cost  and  value  of,  1871 
(Pt.  1),  97,  100,  125,  127,  129;  1875 
(Pt.  1),  31,  82  (Pt.  2),  37, 40.  ^'ee  Fer- 
tilizers and  manure. 

~  plan  and  description  of  a  con- 
venient, 1863  (Pt.  2),  237;  1864 
(Pt.  1),  219;  1868  (Pt.  1),  34, 35, 38,  46, 
310,  311. 

Bat-Guano,  description  of  deposit  of, 
and  its  value,  1876  (Pt.  1),  267,  268. 

Bates,  Samuel  W.,  statement  by,  con- 
cerning Indian  corn,  1853  (Pt.  2),  184. 

Bascom,  Professor  John,  address  by, 
on  agricultural  fairs  and  their  pur^ 
poses,  1869  (Pt.  2),  55, 62. 

on  the  political  economy  of  agri- 
culture, 1865  (Pt.  1),  187. 

Beach-Gbass,  characteristics  and 
growth  of,  1856  (Pt.  1),  33,  36,  119, 
154, 166. 

Beak,  diseases  of  the,  1860  (Pt.  1),  136; 
1861  (Pt.  1),  6. 

—  insects  injurious  to  the,  habits  of, 
1869  (Pt.  1),  251;  1870  (Pt.  1)  370; 
1872  (Pt.  1),  250. 

Beans,  cost  of  cultivation,  and  yield 
of,  1853  (Pt.  2),  204;  1854  (Pt.  2),  114; 
1856  (Pt.  2),  273;  1858  (Pt.  2),  209; 
1867  (Pt.  2),  125;  1870  (Pt.  2),  151-153; 
1872  (Pt.  2),  147. 

—  experiments  with  chemical  fertilize 
ers  in  growing,  1875  (Pt.  1),  27. 

—  the  cultivation  of  early,  desirable, 
855  (Pt.  2),  15. 

Beab,    Blai*.k,    characteristics     and 

habits  of  the,  1861  (Pt.  1),  164. 
Bedding  for  cattle,  utility   of,  1864 

(Pt.  1),  38;  1872  (Pt.  1),  46. 
Bee-Bbead,  or  pollen,  description  of, 

1867  (Pt.  2),  283. 
Bee-Glue,  description  of,  1857  (Pt.  2), 

282. 
Beehives,  description  of,  1857  (Pt.  2), 

286 ;  1860  (Pt.  2),  230 ;  1863  ( Pt.  2),  222. 

—  location  for,  1857  (Pt.  2),  287. 
Bee-House,  necessity  for,  1857  (Pt.  2), 

284;  1860  (Pt.  2),  231. 

Beb-Keepdvo,  methods  of  manage- 
ment in,  1853  (Pt.  2),  390,  393;  1854 
(Pt.  2),  403;  1857  (Pt.  2),  279;  1860 
(Pt.  2),  229;  1863  (Pt.  2),  221;  1865 
(Pt.  1),  315,  319,  320. 

Bee-Moth,  ravages  of  the,  1863  (Pt.  2), 
223. 
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BsBS,  drone,  characteristics  and  hab- 
its of,  1857  (Pi.  2),  279. 

—  honey,  plants  most  valnabla  for 
production  of,  1857  (Pt.  2),  282. 

—  queen,  plants  most  valuable  for 
production  of,  1867  (Pt.  2),  279. 

—  Awarmlng,  theory  and  description 
of,  1857  (Pt.  2).  287;  1860  (Pt.  2),  231; 
1863  (Pt.  2),  222. 

^  social  organization  of,  1857  (Pt.  2), 

279. 
^  worker,  characteristics  of,  and  hab- 

ito.  1857  (Pt.  2),  281. 

—  hiving,  new  colonies  of,  1830  (Pt.  2), 
231. 

—  wild,  how  to  hunt,  1860  (Pt.  2), 
232. 

^  honey  and  wax,  uses  of,  1860  (Pt.  2), 
233. 

—  how  they  may  be  made  to  swarm, 
18r>3(Pt.  2),  225. 

^  Italian,  characteristics  of,  1865 
(Pt.  1),  317. 

Beeswax,  description  of,  1857  (Pt.  2), 
282. 

Beech-Tbres,  characteristics  and 
value  of,  1875  (Pt.  1),  142, 143. 

Beep,  the  prcMluction  of,  for  the  mar- 
ket, profitable,  18G3  (Pt.  1),  68. 

Beets,  methods  of  cultivation,  and 
yield  of.  ISKi  (Pt.  2),  242;  1858  (Pt.  2), 
224;  1859  (Pt.  1),  108;  1862  (Pt.  1), 
227,  283;  1864  (Pt.  2),  91;  1869  (Pt.  2), 
137;  1870  (Pt.  2),  158,  and  supple- 
ment; 1871  (Pt.  2),  254;  1873  (Pt.  2), 
93,  94;  1876  (Pt.  1),  132  (Pt.  2),  162, 
1(H,  16<};  1876  (Pt.  2).  124. 

w  nutritive  value  of,  1853  (Pt.  1),  35. 

^  varieties  and  characteristics  of 
growth  of,  1870.(Pt.  1),  238,  239. 

Bbbt,  supar,  cultivation  and  yield  of 
the,  1870  (Pt.  2),  supplement. 

Helection  of  varieties  of,  for  sugar, 

1870  (Pt.  2),  supplement. 

Beetles,  characteristics  and  habits 
of  the,  1862  (Ft.  1),  131, 135,  139,  147. 


gin  of   the,  1853  (Pt.  1),  12 ;  1871 

(Pt.2).l. 
Bkbkshibb  County,  agricultural  sur- 
vey of,  1865  (Pt.  1),  310,  317,  330. 
condition  of  agriculture  in,  18G9 

(Pt.  1),  12, 15. 
principal  crops  raised   in,  1865 

(Pt.  1),  311,  312. 
thorough-bred    stock    in,    1865 

(Pt.  1),  314. 
BiOBLOW,  H.   H.,  statement   of,  on 

management     of     orchards,    1853 

(Pt.  2),  84. 
BioKLOW  Josiah,  statement    of,   on 

farm-management,  1854  (Pt.  2),  9. 
'^  -  on   growing    Indian  com,  1853 

(Pt.  2),  153. 
Bioelow,  J.  W.,  report  by,  on  dairy- 
stock,  1853  (Pt.  2).  317. 
Bio  trees  of  California,  description  of 

the,  1870  (Pt.  1),  278,  279,  281. 
Bibch,    white,    characteristics    and 

value  of,  1853  (Pt.  2 ),  483 ;  1866  (Pt.  2), 

103,211;  1857  (Pt.  2),  31)3. 
BiBDS  and  animals.  General  Statutes 

in  relation  to  the  preservation  of, 

1859  (Pt.  2),  316. 

—  consequences  which  have  followed 
the  destruction  of,  1861  (Pt.  2),  66; 
1865  (Pt.  1),  116, 117;  1877  (Pt.  2),  23. 

—  destruction  of  A*arious  insectivo- 
rous, 1872  (Pt.  2),  194,  200,  209. 

—  immense  numbers  of  insects  de- 
stroyed by,  1861  (Pt.  2),  50;  1865 
(Pt.  1),  96, 101. 

—  necessity  for  the  preservation  of, 
1865  (Pt.  1),  96;  1861  (Pt.  2),  65;  1865 
(Pt.  1),  96, 116. 

—  utility  of,  to  ajjriculture,  1855 
(Pt.  1),  96;  1861  (Pt.  2),  50;  1865 
(Pt.  1),94,  100,  104;  1868  (Pt.  2),  95, 
97;  1871  (Pt.  2),  107,  119, 128. 

—  of  Massachusetts*,  list  of  sjiecies  of, 
1863  (Pt.  1),  appendix. 

BiRNiB,  William,  essay  by,  on  fall  and 
spring  ploughing,  1867  (Pt.  1),  267. 
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BLACKBIRDB 


BONEMEAL 


Blackbirds,  foraging  habits  of  the, 

1861  (Pt.  2),  62;  1865  (Pt.  1),  113. 
Black-Grass,  charaoteristics  of,  1856 

(Pt.  1),  110, 119. 
Black-hawk  horses,  origin  and  value 

of,  1857  (Pt.  1),  87,  88;  1860  (Pt.  1), 

187;  1867  (Pt.  2),  169. 
value  and  utility  of,  1855  (Pt.  2), 

228;  1857  (Pt.  1),87;  1860 (Pt.  1),  187; 

1867  (Pt.  2),  169. 
Black-Knot,  characteristics  of,  and 

treatment  of,  1875  (Pt.  1),  187;  1877 

(Pt.  1),  221,  223,  225. 
Black-Leg  among  cattle,  characteris- 

tica  of,  1865  (Pt.  1),  76. 
Black  Spanish  fowls,  cliaracteristica 

and  value  of,  1857  (Pt.  1),  134,  135; 

1858(Pt.2),294;  1860  (Pt.  2),  222;  1864 

(Pt.  2),  131 ;  1867  (Pt.  2),  184, 185;  1868 

(Pt.  2),  207;  1876  (Pt.  1),  59,  82. 
Blaney,  Stephen,  statement   of,  on 

reclaiming  swamps,   1853   (Pt.   2), 

54. 
Blarina,    characteristics     of,     1861 

(Pt.  1),  144. 

—  brevicauda,  description  and  habits 
of,  1861  (Pt.  1),  144 

—  talpoides,  description  and  habits 
of,  ib.,  145. 

Blbedinq  of  plants,  facts  in  relation 

to  the,  1873  (Pt.  1),  182, 183,  185,  186. 

Blistering  beetles,  characteristics  of, 

1862  (Pt.  1),  147. 

Blood,   analyses   of    different,    1869 
(Pt.  1),  34,  35. 

—  dried,  value  of,  as  a  fertilizer,  1875 
(Pt.  1),  326. 

Blood,  James,  description  of  seedling 

grapes  raised  by.  1854  (Pt.  2),  412. 
Blub  glass  in  greenhouses,  value  of, 

1871  (Pt.  1>,  222,  223. 
Blue-Grass,  characteristics  and  value 

of,  1856  (Pt.  1),  43,  45,  46,  120;  1872 

(Pt.  1),  23. 
Bluejat,  habits  and  characteristics 

of  the,  1865  (Pt.  1),  115;  1871  (Pt.  2), 

120. 
Blue-joint  grass,  characteristics  of, 


Board  of  Agriculture,  Massachusetts 
General  Statutes*  relating  to  the, 
1859  (Pt..2),appendix;  1876  (Pt.  2), 
177, 179. 

rules  and  by-laws  for  the  guid- 
ance of  the,  1862  (Pt.  1),  118,  121, 122. 

connection  of  the,  with  the  Ag- 
ricultural College,  1866  (Pt.  1),  11. 

character  of  the,  1866  (Pt.  1),  17. 

intended  as  an  educational  insti- 
tution, 1866  (Pt.  1),  17, 19. 

resolutions  adopted  by,  relating 

to  agricultural  societies,  18(J6  (Pt.  1), 
307. 

r€mm4  of  labors  of,  and  progress 

of  agriculture  since  the  organization 
of  the,  1867  (Pt.  1),  8,  12;  1868  (Pt.  1), 
289;  1875  (Pt.  1),  346,  348,  350;  1877 
(Pt.  1),  264,  266. 

requirements  of  the,  1876  (Pt.  2), 

185. 

action  of  the,  in  relation  to  pleu- 

ro- pneumonia,  1860  (Pt.  1),  6;  1861 
(Pt.  1),  133,134;  1862  (Pt.  1),  16,  17; 
1863(Pt.  1),61;  1868  (Pt.  1),  6;  1870 
(Pt.  1),  16. 

salutary  influence  of  the,  1870 

(Pt.  1),  14, 15, 18;  1877  (Pt.l),  8,260,265. 

Boards  of  agriculture,  advantages 
which  have  resulted  from  their  es- 
tablishment, 1867  (Pt.  2),  66,  67 ;  1877 
(Pt.  1),  8,  10,  267. 

Butler,  O.  S.,  on  success  on  the  farm, 
1877  (Pt.  2),  9-12. 

Bolles,  E.  G.  ,  address  by,  on  the  re- 
lations of  science  to  agriculture, 
1875  (Pt.  2),  22,  28. 

Bolton  gray  fowls,  or  Hamburgs, 
characteristics  of  the,  1858  (Pt.  2), 
295. 

Bones,  ground  and  unground,  value 
of,  as  a  fertilizer,  1855  (Pt.  2),  309; 
1856  (Pt.  1),  124,  125,  227  (Pt.  2),  232; 
1866  (Pt.  1),  234,  235,  250  (Pt.  2),  21» 
55,  57;  1868  (Pt.  1),  96, 100,  117,  265, 
283,  286;  1870  (Pt.  1),  182,  183,  187^ 
191,192;  1871  (Pt.  1),  100,  109,  12%; 
1873  (Pt.  1),  301;     1874  (Pt.  1),  377--! 
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Boof^-FABMiNQ,  prejudices  againsti 
1854  (Pt.  1),  30 f  1856  (Pt.  2),  39, 
55. 

Books,  value  of  1874  (Pt.  2).  35,  36. 

Borden's  grass,  characteristics  of, 
1856  (Pt.  1),  26,  27. 

BoKBK,  apple-tree,  habits  and  char> 
acteristics  of  the,  and  remedies 
against  the,  1855  (Pt.  2),  48;  1856 
(Pt.  2),  192,  448;  1857  (Pt.  1),  198; 
1858  (Pt.  2),  171;  1859(Pt.l),68;  1862 
(Pt.  2),  108;  1864  (Pt.  1),  149  (Pt.  2), 
141;  1865  (Pt.  1),  180, 181  (Pt.  2),  44; 
1868(Pt.  2),  101, 102, 130. 

—  peach-tree,  habits  of,  and  damages 
by  the,  1855  (Pt.  2),  53;  1864  (1^.  1), 
150. 

Boston  before  the  Revolution,  1853 
(Pt.  1),  8. 

—  great  increase  of  population  of, 
1874  (Pt.  2),  61. 

Bjtany  should  be  taught  in  our 
public  schools,  1859  (Pt.  2),  11. 

—  relations  of,  to  agriculture,  1872 
(Pt.  1),  49,  60,  75. 

BouNDARiRS  of  lauds  should  be  well 

described   in   deeds,    1872   (Pt.  1), 

125. 
BouHNB,  John  H.,  essay  by,  on  farm 

account,  1863  (Pt.  2),  229. 
BouTELLE,  T.  R.,  report  by,  on  horses, 

1860  (Pt.  2),  198. 
on  the  winter  management  of 

stock,  1859  (Pt.  2),  193. 
BouTWKLL,  George  S.,  address  by,  on 

descent  of  land,  1853  (Pt.  2),  433. 
on  the  wastes  6f  agriculture,  1854 

(Pt.  2),  485. 
on  the  relations  of  the  East  and 

West,  1855  (Pt.  2),  377. 
on  system  of  agncultural  educa- 
tion, 1857  (Pt.  2),  88. 
on  duty  of  the  farmer  to  his 

calling,  1859  (Pt.  2),  20. 
on  s^eep-husbandry,  1864  (Pt.  2), 

117. 
' on  debt  and  success,  1873  (Pt.  2), 

1,7. 


Bradford,  Alden  S.,  report  by,  on 

management    and    application    of 

manures,  1864  (Pt.  2),  68. 
on  cranberry  culture,  1863  (Pt.  2), 

154, 156;  1867  (Pt.  2),  103,  109. 
on  farming  in  New  England,  1873 

(Pt.  2),  79. 
on  management  of  farms,  1865 

(Pt.  2),  25. 

—  -  on  improvement  of  pastures,  1866 
(Pt.  2),  16. 

on  neat-stock,  1871  (Pt.  2),  274, 

279. 
on   reclaiming    meadows,   1874 

(Pt.  2),  63,  66,  67,  69. 
BaAHMA  fowls,   characteristics   and 

vahie  of,  1858  (Pt.  2),  296;1869  (Pt.  2), 

185,189;  1876  (Pt.  1),57;  1853  (P».  2), 

385;  1868  (Pt.  2),  208,  222. 

—  origin  of,  1853  (Pt.  2),  385. 

—  value  of,  1869  (Pt.  2),  185,  189. 

—  standard  of  points  of  excellence 
in,  1869  (Pt.  2),  189. 

Bbain  food,  fish  as,  1869  (Pt.  1),  130. 
Brazil,    agricultural    reiources   of, 

1887  (Pt.  1),  143,  102. 
Bread  should  be  made  of  good  flour, 

1866  (Pt.  2),  120. 
BREAi>-MAKiNa,    methods    of,    1855 

(Pt.  2),  294;  1856  (Pt.  2),  32,  4:J0;  1861 

(Pt.  2),  227;  1864  (Pt.  2),  155,  158; 

1866  (Pt.  2),  119;  1876  (Pt.  2),  161. 
Bkeck,    Charles,    statement   of,   on 

sundry  coi^-crops,  1853  (Pt.  2),  173. 

on  Indian  corn,  1854  (Pt.  2),  162. 

on  experiments  with  manures, 

1861  (Pt.  2),  144. 
Breed,  what  constitutes  a,  1855  (Pt.  2), 

184, 187;  1857  (Pt.  1),  43,  49. 
Breeding,  some  laws  which  reg^ulate, 

1855  (Pt.  2).  184, 209, 235;  1857  (Pt.l), 

28,  35.  45,  50,  57;  1858  (Pt.  2),  249; 

1860  (Pt.  1),  115,  119,  171,  191, 193; 

1861  (Pt.  1),  20, 23, 54, 61 ;  1863  (Pt.  1), 
56,  74,  189,  194,  224;  (Pt.  2),  39,  195, 
200;  1864  (Pt.  1),  123, 130,  132,  136; 
1865  (Pt.  1),  33,34,  37.46;  1866  (Pt.  1), 
86,  88,  96,  103, 115,  116;  1867  (Pt.  IX 
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BREEDING 


BUDDING 


186;  1863  (Pt.  1),  58,  59;  1864  (Pt.  1), 
137;  1867  (Pt.  1),  25,  76;  1870  (Pt.  1), 
100,  101;  1872  (Pt.  1),  88,  89;  1874 
(Pt.  1),  189, 190, 198;  1876  (Pt.  1),  72, 
73. 
Breeding,  law  of  inheritance  in,  1874 
(Pt.  1),  145,  150, 165, 165. 

—  effect  of  crossing.  In,  1870  (Pt.  1),  94, 
95, 121-123;  1873  (Pt.  2),  114. 

Bkeedixo-Habits  of  tlie  Salmonidse, 
1869  (Pt.  1),  132. 

Breeding- Stock,  importance  of  at- 
tention to  certain  qualities  in,  1854 
(Pt.  2),  256;  1855  (Pt.  2),  184;  1861 
(Pt.  1),  20. 

Breeds  of  cattle  adapted  to  special 
localities,  1859  (Pt.  1),  31 ;  1861  (Pt.  1), 
20,  23,  54. 

—  selection  of,  for  different  purposes, 
1861  (Pt.  1),  54. 

—  comparison  of  different,  1861  (Pt.  1), 
56. 

—  will  adapt  themselves  to  any  local- 
ity, 1869  (Pt.  2),  31. 

Brewer,  D.  C,  statement  of,  on  man- 
agement of  orchards,  1853  (Pt.  2), 
101. 

Brewer,  Francis,  report  by,  on  farms, 
185:3  (Pt.  2).  32. 

oil  swine,  1855  (Pt.  2),  237. 

on  dairy- stock,  1856  (Pt.  2),  358. 

Breta(;ne  butter,  method  of  prepar- 
ing, 1853  (Pt.  2),  398. 

Bridges,  systems  of  building,  1869 
(Pt.  2),  218. 

Brigham,  William,  address  by,  on 
farming  in  New  England,  1855 
(Pt.  2),  327. 

Bristol  County,  agricultural  survey 
of,  1866  (Pt.  1),  304. 

—  agriculrural  and  other  industries 
of,  1871  (Pt.  1),  9, 17. 

—  principal  crops  of,  1866  (Pt.  1),  306. 

—  character  of  soil  in,  1871  (Pt.  1),  10. 
Brighton  fertilizers.  See  Abattoir. 
Bradlev's  fertilizers,  use  and  value 

of,  1875  (Pt.  1),  335,  336;  1876  (Pt.  1), 
270;  1877  (Pt.  1),  46,  48. 

Brigham,  Charles,  report  by,  on 
carrot-crops,  1854  (Pt.  2),  216. 

British  and  American  agriculture 
compared,  1854  (Pt.  2).  470;  1855 
(Pt.  2),  312;  1857  (Pt.  2),  88;  1858 
(Pt.  2),  55;  1859  (Pt.  1),  122;  1860 
(Pt.  2),  37,  42;  1804  (Pt.  1),  171;  1867 
(Pt.  1),  10;  1870  (Pt.  2),  7-9. 
3 


BRiTTANr    cows,    characteristics  of 

the,  1862  (Pt.  1),  198;   1863  (Pt.  1), 

124. 
Brockvillb,   superphosphate,  chai^ 

acteristics  and  value  of,  1876  (Pt.  1), 

260. 
Brood  mares,  management  of,  1859 

(Pt.  2),  257. 
Brooks,  John,  report  by,  on  dairy 

stock,  1853  (Pt.  2),  319. 

—  statement  of,  on  yield  of  dairy 
cows,  1856  (Pt.  2),  350. 

—  meteorological  observations  by, 
1855  (Pt.  1),  appendix;  1856  (Pt.  2), 
453. 

—  statement  of,  on  experiments  in 
feeding  milch  cows,  1858  (Pt.  2),  272. 

—  report  by,  on  cattle-husbandry, 
1859  (Pt.  1),  30. 

Brooks,  Obed,  jun.,  report  by,  on 
cranberry-culture,  1853  (Pt.  2),  259. 

Broom-Corn,  extent  of  cultivation  of 
the,  1853  (Pt.  1),  60. 

—  methods  and  cost  of  cultivation, 
and  yield  of,  1854  (Pt.  2),  178;  1855 
(Pt.  2),  87;  1856  (Pt.  2),  274;  1857 
(Pt.2),  220;  1858  (Pt.  2),  207;  1860 
(Pt.  2),  167. 

Brown,  Ephraim,  statements  of,  on 
root-crops,  1853  (Pt.  2),  225;  1854 
(Pt.  2),  205. 

on  experiments  in  draining,  1854 

(Pt.  2),  77. 

Brown,  F.  P.,  address  by,  on  agricul- 
ture at  home  and  at  the  West,  1873 
(Pt.  2),  24. 

Brown,  James  W.,  statement  of,  on 
the  management  of  orchards,  1854 
(Pt.  2),  85. 

Brown,  J.  B.,  report  by,  on  poultry- 
husbandry,  1860  (Pt.  2),  221. 

Brown,  J.  S.,  report  by,  on  the  culti- 
vation of  vegetables,  1857  (Pt.  2), 
331. 

Browk,  Simon,  address  by,  on  aids 
to  farming,  1867  (Pt.  2),  15,  20. 

Brown,  William  D.,  report  by,  on 
grapes,  1855  (Pt.  2),  271. 

Bryant,  Martin,  report  by,  on  plant- 
ing forest-trees,  1862  (Pt.  2),  156. 

Buckthorn  hedges,  characteristics 
of,  1854  (Pt.  2),  111. 

Buckeye  mower,  description  of  the, 
1867  (Pt.  1),  290. 

Budding,  methods  of,  described,  1869 
(Pt.  2),  38. 
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BUCKWHEAT 


BUTTER 


BucKWHSAT  valueless    as  a   green 

manure,  1877  (Pt.  1),  299. 
Buds,  characteristics,    growth,   and 

offices  of,  1865  (Pt.  1),  135, 139;  1869 

(Pt.  2).  33.  36,  39;  1876  (Pt.  1).  233, 

235,  237. 

—  development  of,  1869  (Pt.  2),  38-40. 
Bugs,  characteristics  of,  1862  (Pt.  1), 

126,  176. 
Bull,   E.  W.,    statements    of,    on 

making  native  wine,  1857  (Pt.  1), 

196;  1861  (Pt.  2),  223. 
on  grape-culture,  1857  (Pt.  2),  308. 

—  reports  by,  on  the  culture  of  the 
grape,  1859  (Pt.  1),  88;  1862  (Pt  1), 
85;  1864  (Pt.  1),  236;  1865  (Pt'l),  323. 

~  lectures  by,  on  grape-culture,  1863 
(Pt.  1),  51;  1864  (Pt.  1),  64;  1865 
(Pt.  1),  150. 157. 166;  1866  (Pt.  1),  126. 

—  address  by,  on  the  history  of  the 
Board  of  Agriculture  in  Massachu- 
setts, 1867  (Pt.  1),  8. 

Bullock,  A.  H.,  address  by,  on  the 
model  productive  State,  1863  (Pt.  2), 
18. 

Buildings,  farm,  characteristics  of 
desirable,  1864  (Pt.  1),  213. 

—  fouudation  for,  1864  (Pt.  1),  214. 

—  architecture  of,  1864  (Pt.  1),  215. 

~  methods  of  providing  water  for, 

1864  (Pt.  1),  217. 
BuLL8,  influence  of,  on  the  improve- 

meut  of  cattle,  1853  (Pt.  2),  286;  1856 

(Pt.  2),  340;   1859  (Pt.  1),  47;   1861 

(Pt.  1),  19. 

—  imi)ortance  of  discrimination  in 
selecting,  1855  (Pt.  2),  210,  218;  1856 
(Pt.  2),  346;  1859  (Pt.  1),  47;  1861 
(Pt.  1).  20. 

—  the  utility  of  working,  1857  (Pt.  1), 
74;  1867  (Pt.  1),  77,  79;  1870  (Pt.  2), 
31. 

—  characteristics  of  good,  for  dairy 
purposes,  185i)  (Pt.  1),  47. 

—  how  to  breed,  for  dairy  stock,  1861 
(Pt.  1),  21. 


BuRB,  Fearing,  report  by,  on  fmlts, 
1870  (Pt.  2),  134,  137. 

Burton,  Charles,  report  by,  on  bat- 
ter, 1859  (Pt.  2),  271. 

—  reports  by,  on  the  management  of 
farms,  1860  (Pt.  2),  96;  1861  (Pt.  2), 
102;  1863  (Pt.  2),  112. 

—  report  by,  on  fruit-growing,  1863 
(Pt.  2),  148. 

Bumhnbll,  S.  H.,  report  by,  on  grow- 
ing Indian-coru,  1853  (Pt.  2), 
167. 

Bushbs,  methods  for  killing  out,  1864 
(Pt.  1),  87,  88,  90,  95. 

Bussey  estate  in  West  Boxbnry  avail- 
able as  a  site  for  an  agricultural  col- 
lege, 1864  (Pt.  1),  49. 

BuTLBR,  Beujamin  F..  address  by,  on 
American  mania  fur  large  farms, 
1870  (Pt.  2),  1,  13. 

on  legislative  aids  to  agriculture, 

1869  (Pt.  2),  17,  33. 

Butler,  O.  S.,  on  success  on  the  farm, 
1877  (Pt.  2),  9-12. 

Butter,  descriptions  of  methods  of 
making,  1853  (Pt.  2),  394;  1854  (Pt.  2), 
311,406;  1856  (Pt.  2),  253;  1856  (Pt.  2), 
395 ;  1857  (Pt  1),  160;  1858  (Pt.  2),  253, 
308;  1859  (Pt.  2),  268,  271;  1862 
(Pt.  2),  238,  240;  1866  (Pt.  2),  111, 
115,  117;  1867  (Pt.  2),  197-200.  212, 
213;  1868  (Pt.  1),  194  (Pt.  2),  227,  228, 
230;  1871  (Pt.  1),  270,  288,  2iH  (Pt.  2), 
309,  310;  1872  (Pt.  2),  179,  182,  187, 
189;  1874  (Pt.  1),  20,  21,  25,  29,  40,  43, 
46;  1876  (Pt.  1),  101,  119,  121;  1875 
(Pt.  2),  176;  1876  (Pt.  2),  152,  153. 

~  metliod  of  preparing,  in  Bretagne, 
1853  (Pt.  2),  398. 

—  weight  of  milk  required  to  make 
one  pound  of,  1854  (Pt.  2),  337; 
1855  (Pt.  2),  196;  1856  (Pt.  2),  359; 
1865  (Pt.  1),  231;  1866  (Pt.  1),  311; 
1868  (Pt.  1),  196;  1871  (Pt.  1).  272; 
273,  296. 

—  is  injured  by  being  packed  in  pine 
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Butter  absorbs  foreign  odors,  1854 
(Pt.  2),  409;  1871  (Pt.  1),  300,  303,  304. 

—  kind  of  salt  and  quantity  necessary 
in  preserving,  1857  (Pt.  1),  159;  18«2 
(Pt.  2),  240;  1869  (Pt.  1),  29,  30. 

—  modes  of  churning  cream  to  obtain, 
1859  (Pt.  2),  274;  1862  (Pt.  2),  241; 
1863  (Pt.  2),  218;  1867  (Pt.  2),  200, 
201,  213. 

—  circumstances  which  affect  tlie 
qnaUty  of,  1854  (Pt.  2),  409;  1859 
(Pt.  2),  275;  1860  (Pt.  2),  226;  1862 
(Pt.  2),  240,  241;  1863  (Pt.  2),  218, 219; 
1868  (Pt.  1),  194, 196  (Pt.  2),  226,  229; 

1871  (Pt.  1),  269,  292,  296,  b03  (Pt.  2), 
309,  310;  1873  (Pt.  1),  96. 

—  factories,  desi^ription  of  methotls 
of  management  of,  1868  (Pt.  1),  191, 
194, 195. 

—  percentage  of,  in  mUk,  1868  (Pt  1), 
196. 

—  annual  product  of,  1869  (Pt.  2),  198. 

—  metliodsof  packing,  for  transporta- 
tion, 1871  (Pt.  1),  300,  301,  303,  304. 

—  chemistry  of,  1871  (Pt.  2),  305,  312; 

1872  (Pt  2),  180,  181. 

—  characteristics  of,  in  milk  of  differ- 
ent breeds  of  cattle,  1873  (Pt.  1),  96, 
379,  381,  384. 

~  cause  of  specks  in,  1874  (Pt  1),  43, 44. 

—  heating  milk  for,  1874  (Pt.  1),  45. 

—  want  of  uniformity  in  the  manu- 
facture of,  1876  (Pt.  1),  101, 119, 121. 

Cabbage  caterpillar  and  its  parasite, 
description  of  the,  1871  (Pt.  1),  336. 

—  butteiiiy,  1871  (Pt.  1),  336,  337. 

—  web-moth,  1871  (Pt.  1),  339. 

Cabbages,  methods  and  cost  of  culti- 
vation, and  yield  of,  1854  (Pt.  2),  4, 
196, 204;  1858  (Pt.  2),  233;  1860 (Pt.  2), 
170;  1862 (Pt.  2),  191, 197;  1864  (Pt.  1), 
196;  1866  (Pt  2),  70,  72;  1869  (Pt.  2), 
139,  140;  1870  (Pt.  2),  166,  160;  1872 
(Pt.  2),  142. 143;  1876  (Pt.  1),  207,  209 
(Pt.2),  133;  1877  (Pt.  2),  85. 

—  varieties  of,  under  common  culti- 
vation, 1864  (Pt.  1),  196,  200;  1876 
(Pt  1),  208. 

—  nutritive  value  of,  as  a  food  for 
man,  1864  (Pt.  1),  196. 

as  a  forage-crop  for  stock,  1864 

(Pt.  1),  197;  1867  (Pt.  1),  32,  82;  1874 
(Pt.  1),  118, 119, 126. 

compared  with  other  crops,  1864 

(Pt.  1),  198. 


Cabbages,  marine  plants,  1864  (Pt.  1), 
197,  199. 

—  manures  for  growing,  1864  (Pt.  1), 
200;  1866  (Pt.  1),  173;  1876  (Pt.  1), 
178. 

—  cause  and  prevention  of  club-foot 
in,  1864  (Pt.  1),  199,  200,  204. 

—  soil  for,  and  its  preparation,  1864 
(Pt.  1),  199. 

—  insects  attacking,  1864  (Pt.  1),  201, 
203. 

—  time  and  method  of  transplanting, 
1864  (Pt.  1),  202. 

of  harvesting,  1864  (Pt.  1),  202. 

—  shquld  not  be  grown  on  the  same 
land  in  succeeding  years,  1870 
(Pt  1),  318. 

—  method  of  storing  and  keeping, 
1864  (Pt  1),  203. 

—  Savoy,  characteristics  of,  1864 
(Pt.  1),  203,  204. 

—  best  varieties  of,  1869  (Pt.  2),  139, 
140. 

Cabot,  Joseph  S.,  report  by,  on  new 
grapes,  1853  (Pt.  2),  409. 

—  address  by,  on  fruit-uulture,  1853 
(Pt.  2),  426. 

on  new  fruits,  1854  (Pt.  2),  412. 

Caked  udder  in  cows,  treatment  of, 
1871  (Pt.  1),  185. 

Calf,  how  long  ought  it  to  run  with 
the  cow,  1866  (Pt.  1),  109, 113. 

Calves,  methods  of  management  in 
raising,  1859  (Pt  1),  34,  36,  48;  1861 
(Pt.  1),  28,  30,  31;  1863  (Pt  2),  202, 
204;  1866  (Pt.  1),  109;  1867  (Pt.  1), 
281  (Pt.  2),  157;  1869  (Pt  1),  82  (Pt.  2), 
173, 174. 

CALnroRNiA,  climate,  resources,  and 
progress  of,  1870  (Pt.  1),  259.  286. 

—  rapid  growth  of  vegetation  in,  1856 
(Pt.  2),  87. 

—  immense  growth  of  wheat  in,  1870 
(Pt  1),  260,  261. 

—  agriculture  of,  1870  (Pt  1),  260,  263. 

—  grape-growing  in,  extent  of,  1870 
(Pt.  1),  264,  265. 

—  wine-making  in,  1870  (Pt.  1),  265. 
Cambium,  characteristics   and   func- 
tions of,  1873  (Pt  1),  166, 175, 176. 

Camphor,  process   of  making,  1873 

(Pt.  1).  11. 
Canada  thistle,  how  to  eradicate  the, 

1864  (Pt.  1),  83,  86,  95,  96. 
Canadian  lyme-grass,  characteristics 

of,  1856  (Pt  1),  70. 
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Canadian  lynx,  description  and  hab- 
its of  the,  1861  (Pt.  1),  150. 

Canning,  E.  W.  B., address  by,  on  the 
farmer  as  be  was,  is,  and  is  to  be, 
1859  (Pt.  2),  48. 

Canning,  Josiah  D.,  report  by,  on 
bee-l?eeping,  1863  (Pt.  2),  390. 

Canfield,  Horace  J.,  address  by,  on 
the  establishment  and  gi'owth  of 
a«,'ricultnral  societies,  1876  (Pt.  2), 
16. 

Canker- Worm,  habits  and  natural 
histoi-y  of  the,  1866  (Pt.  2),  443;  1862 
(Pt.  1),  139, 174;  1864  (Pt.  1),  165;  1868 
(Pt.  2),  97. 

—  methods  for  preventing  the  ravages 
of  the,  1856  (Pt.  2),  441;  1864  (Pt.  1), 
165;  1865  (Pt.  1),  228;  1866  (Pt.  1), 
224;  1868  (Pt.  2),  98,  99, 123, 127;  1869 
(Pt.  2),  3;  1870  (Pt.  2),  142,  146;  1871 
(Pt.  1),  205,  224;  1872  (Pt.  2),  120;  1875 
(Pt.  2),  113;  1877  (Pt.  2),  69. 

Canida,  characteristics  of  the,  1861 
(Pt.  1),  151. 

Cantharidje,  characteristics  of  the, 
1862  (Pt.  1),  146. 

Capen,  F,  J.,  lecture  by,  on  meteorol- 
ogy, 1865  (Pt.  1),  147. 

Capital  invested  in  live-stock,  1861 
(Pt.  2),  186. 

—  employed  in  American  dairying, 
1868  (Pt.  1),  149,  182,  266. 

—  necessity  for,  and  use  of,  in  farm- 
ing, 1870  (Pt.  1),  327,  330,  336;  1874 
(Pt.  2),  1,  6,  9. 

—  the  farmer's,  1873  (Pt.  2),  2,  6,  22, 
ti6,  82,  83. 

—  required  in  horse-breeding,  1875 
(Pt.  1),  75. 

Carbo-Hydrates,  necessity  for,  in 
cattle-foods,  1876  (Pt.  2),  43;  1877 
(Pt.  2),  37-39. 

Carbon  as  a  plant-food,  1876  (Pt.  1), 
10,  21. 


1867  (Pt.  1),  160;  (Pt.  2),  150;  1859 
(Pt.  1),  104,  108  (Pt.  2),  116,  173,  178, 
180,  184;  1860  (Pt.  2),  176,  177,  178, 
184;  1862  (Pt.  2),  74;  1863  (Pt.  1),  227; 
1865  (Pt.  2),  93;  1866  (Pt.  1),  173 
(Pt.  2),  56,  71;  1870  (Pt.  1),  230,  240, 
244;  1874  (Pt.  1 ),  113, 125;  1875 (Pt.  2), 
160;  1876  (Pt.  1),  197, 198,  201  (Pt.  2), 
123, 126. 
Cabbots,  of  little  valne  for  milch 
cows,  1853  (Pt.  2),  340. 

—  analysis  and  nutritive  value  of, 
1865  (Pt.  2),  1)4. 

—  should  not  be  thinned  early  in  the 
season,  1853  (Pt.  2),  230,  233;  1866 
(Pt.  1),  187. 

—  experiments  in  the  cultivation  of, 
1855  (Pt.  1),  36;  1859  (Pt.  1),  104 
(Pt.  2),  116. 

—  time  for  sowing,  1866  (Pt.  1),  164. 

—  require  a  deep,  porous  soil,  1859 
(Pt.  2),  116;  1865  (Pt.  2),  92;  1870 
(Pt.  1),  230,  240,  244. 

—  preparation  of  land  for  growing, 
1865  (Pt.  2),  92. 

—  characteristics  of  varieties  of,  1869 
(Pt.  2),  136. 

—  harvesting  and  storing  of,  1865 
(Pt.  2),  93;  1866  (Pt.  1),  161. 

—  most  profitable  varieties  of,  1869 
(I»t.  1),  107  (Pt.  2),  173. 

Caribbean  guano,  characteristics  and 

value  of,  1876  (Pt.  1),  258. 
Carnivorous   plants,  characteristics 

of,  1874  (Pt.  1),  214,  215. 
Caseinb,  chemical  elements  of,  1865 

(Pt.  1),  38. 
Caswell,  L.  B.,  essay  by,  on   our 

forests,  1872  (Pt.  2),  90. 
Catarrhal  epidemic  among  horses, 

characteristics   and   treatment   of, 

1872  (Pt.  1),  145, 147, 166. 
Caterpillars,  ravages  by,  and  de- 
struction of,  1856  (Pt.  2),  185;  1868 
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ous  crops  as,  1853  (Pt.  2),  3S9;  1856 
(Pt.  2),  81;  1858  (Pt.  2),  229,  269;  1859 
(Pt.  1),  29;  1860  (Pt.  1),  126;  1861 
(Pt.  1),  41,  46;  1866  (Pt.  1),  189,  190; 
1868  (Pt.  1),  303. 
Cattle,  weight  of,  dressed  and  un- 
dressed, 1863  (Pt.  1),  117, 186. 196. 

—  husbandry,  systems  of  feeding  and 
management  in,  1853  (Pt.  1),  81, 104 
(Pt.  2),  268,  295,  309,  320.  333,  339, 
344,  401;  1854  (Pt.  1),  15  (Pt.  2).  13, 
252,  258,  277,  309.  321,  ^34.  346;  1855 
(Pt.  1),  11,  44  (Pt.  2),  178.  225;  1856 
(Pt.  1),  242,  244,  261  (Pt.  2),  81,  166, 
167,  360;  1857  (Pt.  1),  31,  42.  60,  217 
(Pt.  2).  244,  252;  1858  (Pt.  2),  40, 129, 
244,  249,  269,  272;  1859  (Pt.  1),  29,  40, 
111,  167  (Pt.  2),  32,  193,  199;  1860 
(Pt.  2),  191;  1861  (Pt.  1),  124,  156 
(Pt,  2),  172, 193,  377;  1863  (Pt.  1),  36, 
66,  58,  74. 189  (Pt.  2),  36,  39,  91,  100, 
134. 195, 198;  1864  (Pt.  1).  117  (Pt.  2), 
95,  102, 110;  1865 (Pt.  1),45,49,  53,  56; 
1866  (Pt  1),  80, 83, 89, 96, 103, 113, 189, 
190;  1867  (Pt.  1),  17,  24,  26,  51,  70,  74, 
279,  280;  1868  (Pt.  1),  303  (Pt.  2),  62. 
63,  175,  180;  1869  (Pt.  1),  79,  80,  94 
(Pt.  2),  161, 170,  182;  1870  (Pt.  2),  22, 
37;  1871  (Pt.  1),  178, 183, 189,  264,  265 
(Pt.  2),  255,  262,  272;  1872  (Pt.  1),  77, 
78,  207  (Pt.  2),  156,  168;  1873  (Pt.  1), 
15,  49,  97, 102,  246,  250,  263,  258.  381; 
1874  (Pt.  2),  92,  94, 96,  98;  1875  (Pt.  1), 
165;  1876  (Pt.  2),  146, 148, 150, 152. 

—  neceasity  for  raising  more,  to  re- 
store the  fertility  of  our  soils,  1859 
(Pt.  1),  42. 

—  account  of  importation  of,  from 
Denmark,  1869  (Pt.  1),  43. 

—  breeds  of,  adapted  to  special  locali- 
ties and  purposes,  1859  (Pt.  1),  31, 33; 
1860  (Pt.  2),  36;  1861  (Pt.  1),  13,  20, 66; 
1863  (Pt.  2),  194;  18t^  (Pt  2),  95, 102, 
110;  1864  (Pt.  1),  118,  124;  1867  (Pt.  1), 
61,279;  1868  (Pt.  2),62-64;  1869(Pt.  1), 
90,92. 

—  breeding  in  Norfolk  County,  1859 
(Pt.  2),  199. 

—  plague,  history  and  pathology  of 
the.  1865  (Pt.l),  71,  334. 

fatality  of  the,  1865  (Pt.  1),  72, 

73. 

—  warts  on,  how  they  may  be  cured, 
1865  (Pt.  1),  75. 

—  black-leg  among,  characteristics 
of,  1866  (Pt.  1),  76. 


Cattle,  mange  or  barn-itch  on,  reme- 
dies for,  1866  (Pt.  1).  76. 

—  garget  among,  characteristics  of, 
and  remedies  for,  1865  (Pt.  1),  76,  81, 

83,  85;  1871  (Pt.  1),  188,  189. 

—  caked  bag  on,  remedies  for,  1865 
(Pt.  1),  77,  78,  82. 

—  foot-ail  among,  characteristics  of, 
and  treatment  for,  1865  (Pt.  1),  82, 

84,  87,  90,  93. 

—  Suffolk,  value  of,  for  the  dairy, 
1855  (Pt.  2),  178. 

—  Texas  cattle-fever  among,  charac- 
teristics and  treatment  of,  1868 
(Pt.  1),  6,  9,  13,  15;  1874  (Pt.  1),  6, 
313,  316;  1876  (Pt.  2),  66,  67,  60. 

—  the  color  of,  influences  stamina, 
1866  (Pt.  1),  102, 10.3, 105, 114. 

—  commissioners  of,  for  Massachn- 
settH,  appointment  of,  1860  (Pt.  1), 
5, 10,  24. 

—  commissioners,  reports  of,  1860 
(Pt.  1),  6,  10;  1862  (Pt.  1),  6,  16,  19; 
1863  (Pt.  1),  6,  9;  1864  (Pt.  1),  7;  1865 
(Pt.  1).  6;  1866  (Pt.  1),  6;  1867  (Pt.  1), 
6;  1868  (Pt.  1),  6;  1869  (Pt.  1),  6;  1870 
(Pt.  1),  7;  1871  (Pt.  1),  244;  1872 
(Pt.  1),  2,33;  1873  (Pt.  1),  341;  1874 
(Pt.  1),  313;  1875  (Pt.  1).  212;  1876 
(Pt.l),  213;  1877  (Pt.  1).  237. 

—  Dutch,  characteristics  of,  1857 
(Pt.  1),  63;  1861  (Pt.  1),  22;  1862 
(Pt.  1),  314;  1863  (Pt.  1),  110;  1873 
(Pt.  2),  117, 130,  397. 

—  Shorthorn,  characteristics  and 
value  of,  1853  (Pt  1),  104, 106  (Pt.  2), 
397;  1854  (Pt.  2),  263,  343;  1855  (Pt.  2), 
186;  1866  (Pt.  1),  16;  1867  (Pt-  1),  16, 
18;  1869  (Pt.  2),  205, 231;  1860  (Pt.  2), 
29,  35;  1861  (Pt.  1),  35  (Pt.  2),  178; 
1866  (Pt.  1^  28, 42,  43, 46;  1866  (Pt.  1), 
90;  1867  (Pt.  1),  21  (Pt.  2),  l.W;  1869 
(Pt.  1),  86,  92,  170,  177;  1870  (Pt.  1), 
92  (Pt.  2),  24,  170,  173;  1871  (Pt.  2), 
24,  27, 170, 176,  263;  1872  (Pt.  1),  116; 
1873  (Pt.  1),  251,  262, 265;  1876  (Pt.  1), 
11. 

—  Hereford,  characteristics  and  value 
of.  1853  (Pt.  1),  109;  1856  (Pt.  2),  198; 
1857  (Pt.  1),  30,  33;  1861  (Pt.  1),  57; 
1863  (Pt.  2),  189, 191;  1870  (Pt.  2),  28; 
1871  (Pt.  2),  266. 

—  Devon,  characteristics  and  value 
of,  1853  (Pt.  1),  106;  1854  (Pt.  2),  262, 
342,  409;  1855  (Pt.  2),  189,  106;  1857 
(Pt.  1),  22;  1859  (Pt.  1),  G2  (Pt.  2) 
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231;  1861  (Pt.  1).  BO.  00;  1866  (Pt.  1), 
107;  18b7  (Pt  1),  279;  1870  (Pt.  2),  27, 
28;  1871  (Pt.  2,  265;  1875  (Pt.  1),  219, 
220,  225.  228. 
Cattle,  Brittany,  characteristics  and 
▼alue  of,  1862  (Pt.  1),  196;  1863  (Pt. 
1),  124;  1871  (Pt.  2).  286. 

—  Kerry,  characteristics  of,  1859 
(Pt.  2),  92,  208;  1860  (Pt.  2),  194;  1861 
(Pt.  2),  192;  1863  (Pt.  1),  289  (Pt.  2), 
188. 

—  Ayrshire,  charac^teristics  and  Talue 
of.  1853  (Pt.  1),  111  (Pt.  2),  301,  310. 
344;  1854  (Pt.  2),  286, 343;  1855  (Pt.  2), 
190;  1857  (Pt.  1),  26-27,  52  (Pt.  2). 
262;  1858  (Pt.  2),  241;  1859  (Pt.  2), 
202,  2M;  1860  (Pt.  2),  30,  39,  193;  1861 
(Pt.  1),  14, 19,  21,  27,  30,  55,  57;  1863 
(Pt.  2),  91, 194. 196;  1864  (Pt.  2),  96, 98, 
103,  109;  1865  (Pt.  1),  28,  38,  41,  49; 
1867  (Pt  1),  21,  30  (Pt.  2),  146,  147; 
18t»8  Pt.  2).  185,  186;  1869  (Pt.  1),  83 
(Pt.  2),  170,  171, 175, 177;  1870  (Pt.  2), 
28. 168,  174,  176;  1871  (Pt.  1),  298,  299 
(Pt.  2),  255,  260,  264;  1872  (Pt.  1),  35- 
37.  119,  120;  1874  (Pt.  2),  94-96;  1875 
(Pt.  1),  171, 172;  1876  (Pt.  1),  115,  117, 
128. 

—  Jersey,  poinu  of  excellence  in, 
1853  (Pt.  1),  iia 

characteristics  and  value  of,  1853 

(Pt.  1),  113  (Pt.  2),  270;  1854  (Pt.  2), 
252,  278;  1855  (Pt.  2),  182,  199,  206; 
1857  (Pt.  1),  38;  1859  (Pt.  2),  204,  228; 
1860  (Pt.  2),  38;  1861  (Pt.  1),  57,  60; 
l«65(Pt.l),  33,37,39,46;  l»68(Pt.l), 
304;  1869  (Pt.  1).  91,  92  (Pt.  2),  170, 
172,  175,  179;  1870  (Pt.  2),  166,  167, 
176;  1871  (Pt.  2),  256, 265;  1872(Pt.2), 
157,  160, 161;  1874  (Pt.  1),  22  (Pt  2), 
92-W;  1876  (Pt.  1),  117, 129. 

—  Galloway,  characteristics  of  the, 
1855  (Pt.  2),  178. 

—  HoUtein,  characteristic  of,  1863 
(Pt.  1),  110,  111;  1873  (Pt.  2),  117, 130. 

—  husl)andry  in  the  Alps,  peculiari- 
ties of,  1862  (Pt.  1),  294. 

in  Hungary,  1862  (Pt.l),  342;  1863 

(Pt.  1),  118. 
in  Switzerland,  1862  (Pt.  1).  300; 

1863  (Pt.  1),  113;  1864  (Pt.  1),  128. 

—  Swiss,  characteristics  of,  1870  (Pt.2), 
169. 

—  of  Central  Germany,  characteris- 
tics of,  1863  (Pt.  1),  121. 

—  of  the  Palatinate,  1863  (Pt.  1),  122. 


Cattle,  Glaner,  characteristics  of, 
1863  (Pt.  1),  122. 

—  of   Normandy,  characteristics  of, 

1863  (Pt.  1).  125. 

—  Flaniand,  characteristics  of,  1863, 
(Pt.  1),  126. 

—  no  distinct  breed  of,  uniTersally 
adapted  to  New-England  agricol- 
tiire,  1864  (Pt.  1),  118. 

—  should  be  kept  well  in  winter,  1864 
(Pt.  1).  125,  126. 

—  for  the  dairy,  of  the  greatest  valoe 
in  Mansachusetts,  1864  (Pt.  1),  127. 

~  insurance  companies  ruined  by 
pleuro-pneumonia,  1863  (Pt.  1),  18, 
19. 

~  distribution  of,  in  the  United  States, 

1864  (Pt.  2),  161, 

—  methods  of  training,  1864  (Pt.  2), 
39,41. 

—  native  characteristics  of,  1857  ( Pt.l). 
43;  1863  (Pt.  2),  195, 199;  1864  (Pt.  1), 
120;  1876  (Pt  1),  127. 

—  utility  of  steaming  food  for,  1861 
(Pt.  1),  44;  1867 (Pt.  1),  31. 33, 75;  1868 
(Pt.  1),  305. 

—  foot  and  mouth  disease  among,  de- 
scription of,  1870  (Pt.  1),  9. 

—  oleaginous  foods  for,  utility  of  the 
use  of,  1867  (Pt.  1),  73. 

—  first  shipment  of,  to  New  England. 
1873(Pt.  1),  13. 

—  description  of  the  early  treatment 
of,  in  thi.H  country,  1873  (Pt.  1),  14. 

—  increase  of  improved  breeds  of,  1873 
(Pt.  1),  14,  50,  52,  104. 

—  classification  of  European,  1873, 
(Pt.  2),  66,  128. 

—  Jamestown,  fai.story  and  character- 
istics of,  1860  (Pt.  2),  197,  198;  1867 
(Pt.2),  158, 159. 

Causrs  of  sterility,  1870  (Pt.  1),  87,  88. 

—  of  variations  in  breeds,  1870  (Pt.  1), 
92,94. 

Ceoab-Bibd,  habits  and  chuacteris- 

tics  of  the,  1871  (Pt.  2),  116. 
Cedar  of  Lebanon,  habitat  and  peco- 

liarities  of  the,  1854  (Pt.  1),  152. 
Celbbt-Pit,  description  of  plan  of  a, 

1877  (Pt.  1).  30, 
Cellars  to  dwelling-houses,  Impco^ 

tance  of  taking  care  of,  1870  (Pt.  2), 

52.  53. 
Cell-Structure  of  vegetable  growth, 

characteristics  of,  1873  (Pt.  1),  164, 

166, 171, 179. 
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Cellular  development,  characteris- 
tics of.  1874  (Pt.  1),  149, 151,  171. 

Cbmeterirs  of  Burope  and  America 
compared,  1863  (Pt.  1),  146, 148. 

Census  returns,  unreliability  of,  1872 
(Pt.  1),  7,  8,  312. 

Cereals,  effect  of  stimulating  ma- 
nures on,  1863  (Pt.  1),  281,  284. 

CERviDifi.  characteristics  of  the,  1861, 
(Pt.  1),  189. 

Cervus, characteristics  of,  1861  (Pt.  1), 
189. 

—  Vir^nlanus,  description  and  hab- 
its of,  1861  (Pt.  1),  189. 

Chadbourne,  Professor  P.  A.,  address 
by,  on  New-Bngland  home-life,  1872 
(Pt.  2),  66,  67. 

on  the  utilization  of  labor,  1871 

(Pt.  2),  53. 

—  essay  by,  on  the  mental  faculties 
of  our  domestic  animals,  1874  (Pt.  1), 
395. 

upon  buds,  1876  (Pt.  1),  233. 

on  the  culture  of  chiccory,  1866 

(Pt.  1),  253. 

—  lecture  by,  on  agriculture  as  an 
employment,  1865  (Pt.  1),  57. 

on  the  adaptation  of  plants  to 

soil,    climate,     &c.,    1865   (Pt.  1), 

131. 
on  the  origin  and  development 

of  cultivated  plants,  1877  (Pt.  1), 

61,  78. 
on  varieties  in  plants,  1866  (Pt.  1), 

61,  66. 
on  the  obstacles  to  the  progress 

of  scientific  agriculture,  1869  (Pt.  1), 

61,  75. 
on  Utah  and  the  Mormons,  1871 

(Pt.  1),  61,  79. 
on  co-operation  among  farmers, 

1875  (Pt.  1),  53,  60,  65. 
Charleston,  S.C.,   phosphates,   de- 

soription  of  deposits  of,  1868  (Pt.  1), 

97,  109,  111,  115;  1871  (Pt.  1),  98,  106, 

107, 109;  1872  (Pt.  2),  97, 100, 105;  1874 

(Pt.l),  47;  50,  55,64,376. 

discovery  of,  1872  (Pt.  2),  97. 

probable  origin  of,  1868  (Pt.  1), 

112,  116,  117;  1872  (Pt.  2),  100,  "102, 

105;  1874  (Pt.  1),  57. 
value  of  the    deposit   of,    1874 

(Pt.  1),  47,  50,  55,  64,  376. 
analysis  of,  1868  (Pt.  1),  111,  114; 

1872  (Pt.  2),  78,  99,  100;  1874  (Pt.  1), 

56. 


Charleston,  S.C,  phosphates,  nod- 
ules of,  formation  of,  1874  (Pt.  1), 
61,63. 

Chan  Laisuk,  address  by,  on  Chinese 
agriculture,  1873  (Pt.  2),  8, 14. 

Chandler,  Hermon  P.,  statement  of, 
on  raising  Indian-corn,  1853  (Pt.  2), 
152. 

Chaloidtda,  characteristics  and  hab- 
its of  the,  1862  (Pt.  1),  172. 

Change  created  in  the  market  for 
vegetables  witl^n  a  few  years,  1876 
(Pt.  1),  187. 

Chatsworth,  de.scription  of,  1862 
(Pt.  1),  365, 366. 

Charcoal,  value  of,  as  a  manure  for 
grape-vines,  1867  (Pt.  2),  62. 

Cheese,  chemistry  of,  1853  (Pt.  2),  401; 
1865  (Pt  1),  38;  1868  (Pt.  1),  191, 192; 
1871  (Pt.  2),  305,  312. 

—  made  without  the  use  of  rennet, 
1874(Pt.  1),23,28,29. 

with  the   use   of   rennet,   1865 

(Pt  1),  235;  1868  (Pt.  1),  192, 198. 
annotto,  1868  (Pt.  1),  192. 

—  methods  of  making,  1854  (Pt.  2), 
331;  1856  (Pt.  2),  403;  1857  (Pt.  2), 
289;  1858  (Pt.  2),  307;  1859  (Pt.  2), 
269;  1865  (Pt  1),  234;  1866  (Pt.  2), 
116;  1867  (Pt  2),  203, 208;  1868  (Ptl), 
186,  192,  198;  1869  (Pt  2).  196,  199; 
1871  (Pt.  2),  311, 312;  1872  (Pt.  2),  182, 
183;  1874  (Pt.  1),  17,  18,  29,  30,  42, 
44. 

—  weight  of  milk  required  to  make 
one  pound  of,  1854  (Pt.  2),  337;  1863 
(Pt.  1),  50;  1865  (Pt.  1),  231;  1866 
(Pt.  1),  311. 

—  methods  of  preservation  of,  1868 
(Pt.  1),  197. 

—  Chedder,  description  of,  and  pro- 
cess of  making,  1868  (Pt.  1),  188, 189, 
194. 

—  factories,  hints  on  the  management 
of,  1873  (Pt.  1),  53,  77-79,  83. 

system  of  manufacture  practised 

in,  1865  (Pt  1),  236,  237;  1866  (Pt.  1), 
309;  1868  (Pt.  1),  190,  191, 194. 

number  and  location  of,  in  1865, 

1865  (Pt.l),  236. 

value  of,  to  the  community,  1807 

(Pt.  2),  207;  1869  (Pt.  2),  196, 198. 

quality  of  cheese  made  in,  1865 

(Pt  1),  237;  1868  (Pt  1),  183, 192. 

—  value  of,  as  a  food,  1865  (Pt.  1),  238. 

—  average  produce  of,  from  milk  of 
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one  oow,  1866  (Pt.  1)  238 ;  1871  (Pt.  1), 
193;  1872  (Pt.  1),  32,  33. 
Cheese,  statistics  of  production  of, 
1868  (Pt.  1),  184;  1876  (Pt.  2),  187. 

—  exports  of,  1868  (Pt.  1),  184. 

—  a  good  market  for,  1863  (Pt  2),  43, 
61,  193;  1868  (Pt.  1),  185, 197. 

—  consumption  of,  1868  (Pt.  1),  185. 
~-  great  consumption  of,  in  England, 

1863  (Pt.  1),  50. 

—  making,  the  acid  process  in,  1868 
(Pt.  1),  187. 

—  American,  compared  with  English, 
1868  (Pt.  1),  190. 

Cheeveb,  a.  W.,  statement  of,  on 
experiments  in  feeding  stock,  1861 
(Pt.  2),  193. 

on  the  hay  crop,  1872  (Pt.  2),  127. 

on  butter  making,  1868  (Pt.  2), 

228. 

—  lecture  by,  on  the  needs  of  the 
Massachusetts  dairy  farmer,  1876 
(Pt.  1),  98. 

—  report  by,  on  milch  cows,  1867 
(Pt.  2),  157, 159. 

Cheeveb,  Otis  G.,  statement  of,  on 
farm  management,  1859  (Pt.  2),  98. 

Cheiroptera,  characteristics  of  the, 
1861(Pt.  1),137. 

Chemical  tests,  the  only  reliable 
guides  in  buying  commercial  fer- 
tilizers, 1868  (Pt.  1),  103,  111,  114, 120. 

—  fertilizers.  See  Commercial  fertil- 
izers. 

Chemistry  and  fanning,  relations  be- 
tween, 1855  (Pt.  2),  296;  1856  (Pt.  2), 
47;  1871  (Pt.  1),  60. 

—  of  plantlife,  1856  (Pt.  2),  48;  1873 
(Pt.  1),  169, 170. 

—  what  it  has  accomplished  for  agri- 
culture, 1866  (Pt.  1),  228. 

—  of  the  stars,  1875  (Pt.  1),  97,  98. 

—  teaching  of,  1855  (Pt.  2),  296.  307, 
332,  402;  1858  (Pt.  2),  75;  1874  (Pt.  1), 
47,  56,  74,  76,  80, 141, 143,  352,  384. 

Cheney,  Mrs.  Ednah  D.,  address  by, 
on  the  horticultural  education  of 
women,  1871  (Pt.  1),  156. 

Cherry-Tree,  average  time  of  blos- 


Chebry-Tbees,  cultivation  and  man- 
agement of,  1868  (Pt.  1),  63. 

Chebby-Wine,  method  of  making, 
1868  (Pt.  2),  158. 

Chess,  chsuracteristics  and  natural 
history  of,  1856  (Pt.  1),  59,  61, 120. 

Che  WINK,  or  Towhee  bunting,  char- 
acteristics and  habits  of  the,  1871 
(Pt.  2),  117. 

Chestnut  weevil,  description  of  the, 
1871  (Pt.  1),  345. 

—  borer,  description  of  the,  1871 
(Pt.  1),  ^5. 

Chiccoby,  cultivation  and  properties 
of,  1866  (Pt.  1),  253. 

Chickens,  how  to  feed  and  raise,  1868 
(Pt.  2),  217,  219;  1876  (Pt  1),  79, 
80. 

Chickadee,  beneficial  habits  of  the, 
1865  (Pt.  1),  112. 

China,  the  agriculture  and  products 
of,  1873  (Pt.  2),  8, 10, 11,  13. 

Chinese  breed  of  swine,  characteris- 
tics of,  1853  (Pt.  2),  375. 

—  sugar-cane,  cultivation,  and  yield 
of  syrup  from,  1857  (Pt.  1),  147  (Pt.  2), 
157, 170,  222. 

experiments    in    growing,    1857 

(Pt.l),  147(Pt.2),222. 
characteristics  and  value  of,  1856 

(Pt.  1),  89,  91,  98,  276  (Pt.  2),  426. 

—  yam,  value  of,  as  an  esculent,  1856 
(Pt.  2),  427;  1857  (Pt  2),  146. 

Chili  saltpetre,  analysis  and  value  of, 
1876  (Pt.l),  252. 

Chimney  swallow,  habits  and  charac- 
teristics of  the,  1871  (Pt  2),  112. 

Chlobofobm,  use  of,  in  killing  ani- 
mals, 1873  (Pt.  1),  239. 

Chlorophyl,  action  of,  on  foliage  of 
plants,  1858  (Pt.  2),  75. 

Choate,  David,  report*  by,  on  farms, 
1854  (Pt.  2),  3;  1856  (Pt.  2),  1;  1856 
(Pt.  2),109;  1862  (Pt  2).  60. 

on  swine,  1854  (Pt.  2).  366. 

on  ploughing,  1859  (Pt  2),  142. 

—  statement  of,  on  the  cultivation  of 
sorghum,  1857  (Pt.  2),  226. 

Chitbch,  C.  a.,  report  by,  on  breeding 
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Churning,  methods  of,  in  butter- 
making.    See  Butter. 

Chubns,  value  of  different,  1868 
(Pt.  1),  195. 

CiciNDKLiD^,  characteristics  of  the, 

1862  (Pt.  1),  131. 

Cn>ERp.MiLL,  Hutchinson's,  descrip- 
tion of,  1868  (Pt.  1),  342. 

Cider,  how  to  make,  1868  (Pt.  2),  157. 

CracuLAT/oN  of  the  sap  in  plants,  facts 
in  relation  to  the,  1869  (Pt.  2),  42, 43; 

1873  (Pt.  1),  159,  173,  180,  204;  1874 
(Pt.  1).  224, 225. 227.  231, 240,  250, 261. 

Cirencester  in  England,  descrip- 
tion of  the  Agricultural  College  at, 

1863  (Pt.  1),  2.'e. 

City  milk,   characteristics   of,   1876 

(Pt.  1),  105-107. 109. 
Claflin,  William,  address  by,  on  the 

resources    of    Massachusetts,   1872 

(Pt.  2),  37. 
Clapp,  Lucius,  statement  of,  on  crop 

of  Indian-corn,  1855  (Pt.  2),  78. 
Clark,  Professor  William  S.,  address 

by,  on  the  work  and  the  wants  of 

the  Agricultural  College,  1868  (Pt. 

1),  17,  25,  30. 

—  report  by,  on  horses,  1869  (Pt.  2), 
250;  1860  (^t.  1).  151. 

on  the  cultivation  of  cereals,  1868 

(Pt.  1),  266. 

—  essay  by,  upon  Nature's  modes  of 
distributing  plants,  1870  (Pt.  1).  287. 

—  lecture  by,  on  the  relations  of  bot- 
any to  agriculture,  1872  (Pt.  1),  49, 
60,75. 

on    the    circulation    of   sap   in 

plants,  1873  (Pt.  1).  159, 170, 180,  204. 
on  the  phenomena  of  plant-life, 

1874  (Pt.  1),  204. 

Clayey  soils,  characteristics  of,  1858 
(Pt.  2),  179. 

Clean  culture,  importance  of  secur- 
ing, 1871  (Pt.  1),  25, 144, 145. 

Cleanliness,  essential  to  success  in 
poultry-husbandry,  1876  (Pt.  1),  60, 
61. 

—  importance  of,  in  dairy-stock  man- 
agement, 1872  (Pt.  1),  29,  31. 

Cleaveland,  D.  a.,  report  by,  on  the 

agriculture  of  Dukes  County,  1865 

(Pt.  1),  265. 

on  sheep,  1868  (Pt.  2),  197. 

Clement,    Asa,    statements    of,    on 

management     of     orchards,     1853 

(Pt.2),85;  1865  (Pt.  2),  42. 
4 


Clement,  Asa,  report  by,  on  the  pre- 
paration of  lands  for  crops,  1863 
(Pt.l),  74. 

on  woodlands  and  forest-trees, 

1865  (Pt.  1),  215. 

on   commercial   fertilizers,  1868 

(Pt.  1),  281. 
on  the  agriculture  of  Middlesex 

County  North,  1866  (Pt.  1),  287. 

—  essay  by,  on  transplanting  trees, 

1866  (Pt.  1),  273. 

on  night-soil,  1867  (Pt.  1),  269. 

Clift,  W.,  address  by,  on  the  econ- 
omy of  scientific  agriculture,  1854 
(Pt.  2),  466. 

on  how  to  make  farming  profit- 
able, 1868  (Pt.  1),  146. 

Climate  of  New  England,  peculiari- 
ties of  the,  1853  (Pt.  1),  147;  1854 
(Pt.l),  30,76  (Pt  2),  200;  1855  (Pt. 2), 
331;  1860  (Pt.  2), 44;  1870 (Pt.  1),  289; 
1872  (Pt.  2),  5,  65. 

—  eifect  of,  on  vegetable  life,  1866 
(Pt.  1),  138, 140, 144;  1869  (Pt.  2),  1. 

—  as  affected  by  soil  and   location, 

1869  (Pt.l),  219. 

—  varies  in  different  localities,  1869 
(Pt.  1),  221,  222. 

—  influences    variations    in    breetls, 

1870  (Pt.  1),  93,  94. 

—  influenced  by  forests,  1875  (Pt.  1), 
146, 150, 166,  260,  253.  256. 

Climatic  influences  on  animal  life, 
1854  (Pt.  1),  80;  1855  (Pt.  2),  378;  1870 
(Pt.  1),  93,  94;  1873  (Pt.  2),  113. 

Close  breeding,  utility  of,  1861  (Pt.  1), 
23. 

Clover  needs  a  soil  abounding  in 
lime,  1855  (Pt.  2),  303. 

—  time  to  cut,  for  hay,  1871  (Pt.  1),  67, 
68. 

—  mode  of  ciuring,  for  hay,  1856  (Pt.  1), 
194, 196. 

—  value  of,  as  a  food  for  milch  cows, 
1872  (Pt.  1),  23,  28,  39,  40. 

as  an  absorber  of  nitrogen  from 

the  air,  1873  (Pt.  1),  118;  1877  (Pt.  1), 
127. 129,  298. 

as  a  green  mannre,  1853  (Pt.  2), 

136,  137,  140;  1856  (Pt.  2),  238;  1868 
(Pt.  2),  79;  1868  (Pt.  1),  94,  153,  160; 
1869  (Pt.  1),  209;  1877  (Pt.  1),  298. 

Clover-Seed,  time  for  sowing,  1866 
(Pt.  1),  147. 

—  number  of,  to  the  pound,  1877  (Pt.  1), 
148. 
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Clubs,  farmers*,  valne  and  utility  of, 
1853(Pt.  1),  100(Pt.  2),  43;  1865(Pt.  2), 
340,  365;  1858  (Pt.  2),  8;  1859  (Pt.  1), 
128;  1860  (Pt.  2),  83,  84;  1868  (Pt.  2), 
73;  1874  (Pt.  2),  35. 

Cltdbsdalb  horses,  characteristics 
of,  1857  (Pt.  1),  102;  1860  (Pt.  1),  182. 

Coal-Ahhes,  use  and  value  of,  1869 
(Pt.  1),  46,  47,  51;  1871  (Pt.  1),  110, 
112, 114;  1873  (Pt.  1),  140. 142. 

CocciKRLLTDiB,  characteristics  and 
habits  of  the,  1862  (Pt.  1),  144. 

Cochin  fowls,  are  they  identical  with 
the  Shanghaes?  1853  (Pt.  2),  382. 

—  characteristics  and  value  of,  1876 
(Pt.  1).  60. 

Cock  of  the  domestic  fowl  brooding 

chickens,  instance  of,  1854  (Pt.  2), 

384. 
CoDLiNO-MoTH,  habits   of  the,   1861 

(Pt.  2),  91. 
Colby,  George  J.  L.,  address  by,  on 

the  relations  of  agriculture  to  man, 

1862  (Pt.  2),  1. 
CoLEOPTERA.  characteristics  of  the, 

1862  (Pt.  1),  126. 
COLLA3IORB,  Horace,  statement  of,  on 

manures,  1853  (Pt.  2),  147. 
Colonial  agriculture,  restrictions  on, 

1873  (Pt.  2),  23,  25. 

—  Indian  corn,  1853  (Pt.  2),  183. 
Colorado  potato-beetle,  advance  of 

the,  eastward,  1870  (Pt.  1),  353;  1875 
(Pt.  1),  131;  1876  (Pt.  1),  88,  89. 

—  destructiveness  of  the,  1875  (Pt.  1), 
131. 

—  enemies  of  the,  1876  (Pt.  1),  92. 

—  spread  of  the,  in  Massachusetts, 
1876  (Pt.  1),  86,  90,  94,  95  (Pt.  2),  35. 

—  habits  of  the,  1876  (Pt.  1),  90,  91. 

—  remedies  against  the  ravages  of  the, 
1875  (Pt.  1),  131, 137. 207;  1876  (Pt.  1), 
92,  93,  96,  151,  293,  295;  1877  (Pt.  1), 
61. 

Colt,  how  to  teach  a,  to  come  when 
calle«l,  1860  (Pt.l).  220. 

to  lie  down,  1860  (Pt.  1),  221. 

to  roll  over,  1860  (Pt.  1),  222. 

to  sit  up,  18G0  (Pt.  1),  223. 

Colts,  breeding,  training,  and  man- 


CoLTs,  raising  of,  profitable,  1856 
(Pt.  2),  374. 

Co-opEBATioN  among  farmers  advis- 
able, 1875  (Pt.  1),  53,  60,  65. 

Co-opEBATr7E  labor,  how  it  is  profit- 
able, 1871  (Pt.  1),  73,  74. 

Coopers'  hawk,  characteristics  and 
habits  of  the.  1871  (Pt.  2).  109. 

Commercial  fertilizers,  application 
and  value  of,  1858  (Pt.  2),  183;  1859 
(Pt.  2),  156;  1862  (Pt.  1),*  54;  1866 
( Pt.  1).  170, 185, 236;  1867  (Pt.  2),  134, 
175;  1868  (Pt.  1),  93.  100,  109,  115, 
281  (Pt.  2),  114;  1869  (Pt.  1).  40,  45; 
1870  (Pt.  1),  181, 196, 198;  1871  (Pt.  1), 
93,  94,  96, 103,  125;  1872  (Pt.  1).  172. 
178, 194  (Pt.  2),  27-30, 82;  1873  (Pt.  1), 
61,  62, 130, 137,  143, 147, 156, 157,  352, 
873;  1874  (Pt.  1),  83,  84. 141.  352,  384; 
1875  (Pt.  1),  17,  24, 28,  33, 38-40,  45, 50, 
53, 329, 342  (Pt.  ^).  33, 37, 40, 46, 77, 79, 
90.  97,  98;  1876  (Pt.  1),  148,  151,  162, 
170. 174, 182,  241,  256;  1877  (Pt.  1),  46, 
50,  52,  201,  208,  209,  279,  315,  328; 
(Pt.  2),  46,  48,  .M),  58.  73,  74. 

—  reports  on,  by  state  inspector  of, 
1873  (Pt.  1),  352;  1874  (Pt.  1),  351; 
1875  (Pt.  1),  293, 3.30.  343;  1876  (Pt.  1), 
241,  304;  1877  (Pt.  1),  313.  328. 

—  swindling  in  the  sales  of,  1868 
(Pt  1),  104,  120,  282,  284,  288;  1870 
(Pt.  1),195, 197,  220,  224;  1871  (Pt.  1), 
96,96. 

—  necessity  for  the  appointment  of  a 
state  inspector  of,  1868  (Pt.  1),  289. 

—  diffusion  of,  and  growth  of  trade  in, 
1873  (Pt.  1).  61,  62,  352,  362,  365. 

—  laws  of  Massachusetts  in  relation 
to,  1873  (Pt.  1),  130, 133. 137, 157. 

—  a  chemical  test  of  the  only  safe 
guide  in  buying,  1888  (Pt.  1),  103, 
120,  121. 

—  importance  of  a  knowledge  of  the 
value  of,  1874  (Pt.  1),  83,  84, 141,  380, 
392. 

—  not  uniform  in  composition,  1871 
(Pt.  1),  9.-.,  96. 

—  formulas  for  the  preparation  of, 
1875  (Pt.  1).  47,  48. 

CoMMFTTEEs  at  falrs,  duties  of,  1869 
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Common  schools,    agriculture  should 

be  taught    in,   1859  (Pt.  1),  132,  135 

(Pt.  2),  10. 
CoMPOSTiNQ  manures,  methods  and 

utility  of,  1853  (Pt.  1),  77  (Pt.  2),  11, 

39;  1854  (Pt.  2),  46, 130,  140, 146,  147; 

1855  (Pt.  2),  67,  70,  307;  1856  (Pt.  1), 

228,  229  (Pt  2),  122,  224,  235,  236,  240; 

1857  (Pt.  2),  195, 197;  1868  (Pt.  2),  187, 

192;  1863  (Pt.  1),  199,  224  (Pt.  2),  101; 

1866  (Pt.  1).  247;   1867  (Pt.  1),  203; 

1869  (Pt.  1),  216,  218;   1871  (Pt.  1), 

123, 129, 147. 
Composition  of  sap,  1874  (Pt.  1),  259. 
Concord    grapes,    characteristics  of 

the,  1863  (Pt.  2),  133,  142, 148;  1873 

(Pt.  1),  295,  308,  313. 

—  and  Sudbury  meadows,  condition 
of,  1874  (Pt.  1),  404,  406,  408. 

CoNCRETB    houses,    value    of,    1876 

(Pt.  1),  132. 
CoNDYLURA,  Characteristics   of,  1861 

(Pt.  1),  146. 

—  cristata,  description  and  habits  of, 

1861  (Pt.  1),  146. 

Contagious  diseases  defined,  1872 
(Pt.  1),  145,  163. 

Convention  of  American  cattle  com- 
missioners, 1868  (Pt.  1),  10,  11. 

CoNFiNKS  of  the  dairy  section,  1876 
(Pt.  1),  122. 

CopELAND,  R.  Morris,  address  by,  on 
high  farming,  1854  (Pt.  2),  503. 

—  •■on  progress  in  twenty-five  years, 
1873  (Pt.  2),  39,  44. 

CoRKiNEss  in  tumi))s,  how  to  prevent, 

1876  (Pt.  1),  203. 
Corn.    See  Indian  com. 
Corliss,   Ctiarles,  statement   of,  on 

sheep-hnsbandry,  1862  (Pt.  2),  229. 
CoTswoLD  sheep,  characteristics  of, 

1857  (Pt.  1),  115;  1860  (Pt.  1),  109; 

1862  (Pt.  2),  215, 229;  1863  (Pt.  2),  39, 
59;  1864  (Pt.  2),  120;  1868  (Pt.  2),  199. 

Cotton,   growth   of,  in  the  United 

States,  1873  (Pt.  1),  47,  48. 
CoTTOx-MiLL,  first,  in  America,  where 

established,  1877  (Pt.  1),  17. 
Cotton-Sekd  hulls,  analysis  of,  1875 

(Pt.  1),  302. 

—  meal  rich  in  albuminoids,  1876 
(Pt.  2).  44. 

and  cake,  analysis  and  value  of, 

for  feeding  purposes,  1857  (Pt.  1), 
202;  1867  (Pt.  1),  26,  53,  73.  85;  1869 
(Pt  1),  83,  89;  1877  (Pt.  1),  143. 


Couch-Grass,  characteristics  of,  and 
modes  of  extirpating,  1856  (Pt.  1), 
68, 120;  1866  (Pt.  1),  175;  1873  (Pt.  1), 
217. 219,  220. 

Cow,  average  yield  of  milk  fi-om,  1872 
(Pt.  1),  33.  35;  1875  (Pt.  2),  37. 

—  points  of  a  goo<l,  1861  (Pt.  1),  15, 
16,  18,  21,  37,  62  (Pt.  2),  177;  1873 
(Pt.  1).  251,  253. 

—  intelligence  of  the,  1875  (Pt.  1), 
288,289. 

—  expense  of  keeping  a,  1875  (Pt.  2), 
37. 

Cows,  characteristics  of  good  dairy, 
1853  (Pt.  2),  295,  320;  1854  (Pt.  2),  13, 
252,  277,  321;  1855  (Pt.  2),  178;  1857 
(Pt.  1),  63;  1858  (Pt.  2),  249;  1859 
(Pt.  2),  32,  201. 

—  Alderney,  characteristics  of,  1853 
(Pt.  2),  273,  309;  1854  (Pt.  2),  267; 
1855  (Pt.  2),  179,  190;  1857  (Pt.  1).  42; 
1869  (Pt.  2),  204;  1870  (Pt.  2),  28, 166, 
167, 176;  1875  (Pt.  1),  13, 14, 171. 

—  feeding  and  management  of,  for 
the  dairy,  1853  (Pt.  2),  295,  320;  1864 
(Pt.  1),  16,  277,  309;  1855  (Pt.  1),  11, 
44;  1856  (Pt.  1),  242,  244,  261  (Pt.  2), 
81;  1857  (Pt.  1),  217  (Pt  2),  253;  1858 
(Pt.  2),  129,  229, 246;  1869  (Pt.  2),  193; 
1861  (Pt.  2),  193;  1864  (Pt.  2),  92,  98, 
100, 101;  1866  (Pt.  2),  83;  1867  (Pt.  1), 
31,  37,  45,  63,  71,  81  (Pt.  2),  155,  200; 
1868  (Pt.  1),  188,  301,  308  (Pt.  2),  21, 
174. 177, 180. 190;  1869  (Pt.  1),  83,  84; 
1871  (Pt.  1),  262,  263  (Pt.  2),  257.  259, 
260,  261;  1872  (Pt.  1),  19,  21,  24,  27, 
29,  32,  41,  46, 122  (Pt.  2),  155, 157, 162, 
168;  1874  (Pt.  1),  26;  1876  (Pt.  1).  113, 
114, 125;  1877  (Pt.  2).  85,  86,  88,  89, 91. 

—  warts  on,  how  they  may  be  cured, 

1865  (Pt.  1),  76. 

—  garget  among,  characteristics  of, 
and  remedies  for,  1866  ( Pt.  1),  76, 81, 
83,  86;  1871  (Pt.  1),  188,  189;  1874 
(Pt.  1),  28. 

—  caked  bag  on,  remedies  for,  1866 
(Pt.  1),  77,  78,  82;  1871  (Pt.  1),  186. 

—  size  of,  for  the  dairy,  1861  (Pt.  2), 
174. 

—  the  color  of,  influences  stamina, 

1866  (Pt.  1),  102,  103, 105, 114. 

—  Dutch,  characteristics  of,  1857 
(Pt.  1),  63;  1861  (Pt.  1),  22;  1862 
(Pt.  1),  314:  1863  (Pt.  1),  110;  1873 
(Pt.  2),  117, 130,  397. 

I  —  Shorthorn,     characteristics     and 
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value  of,  1853  (Pt.  1),  104,  lOG  (Pt.  2), 
397;  18M  (Pt.  2).  263;  1855  (Pt.  2), 
186;  1857  (Pt.  1),  16, 18;  1859  (Pt.  2), 
205,  231;  1860  (Pt.  2),  29.  35;  1861 
(Pt.  1),  35  (Pt.  2),  178;  1865  (Pt.  1), 
42, 43, 46;  1866  (Pt.  1),  90;  18(r7  (Pt.  1). 
21  (Pt.  2),  150;  1869  (Pt  1),  86,  92, 
170, 177;  1870  (Pt.  1).  92;  1871  (Pt.  2), 
24,  27, 170, 176,  263;  1872  (Pt.  1),  116; 
1873  (Pt.  1),  261,  252,  265;  1876 
(Pt.  1),  11. 
Cows,  grade,  value  of,  for  the  dairy, 
1857  (Pt.  1).  52. 

—  Hereford,  cliaracteristlcs  and  value 
of,  1853  (Pt.  1),  109;  1855  (Pt.  2),  198; 
1857  (Pt.  1),  30,  33;  1861  (Pt.  1),  57; 
1863  (Pt.  2),  189, 191;  1870  (Pt.  2),  28; 
1871  (Pt.  2),  266. 

—  Devon,  characteristics  and  value 
of,  1853  (Pt.  1),  106;  1854  (Pt.  2).  262, 
342,  409;  1855  (Pt.  2),  189,  196;  1857 
(Pt.  1),  22;  1869  (Pt.  1),  32  (Pt.  2). 
231;  1861  (Pt.  1),  59,  60;  1866  (Pt.  1), 
107;  1867  (Pt.l),  279;  1870(Pt.2  ),27, 
28;  1871  (Pt.  2),  266;  1875  (Pt.  1),  219, 
220,  225,  228. 

—  Brittany,  characteristics  and  value 
of,  1862  (Pt.  1),  198;  1863  (Pt.  1),  124, 
1871  (Pt.  2),  266. 

—  difference  in  the  weight  of,  at 
morning  and  at  night,  1854  (Pt.  1), 
16;  1865  (Pt.  1),  11;  1858  (Pt.  2),  272. 

—  mode  of  selecting,  1853  (Pt.2),  321; 
1868  (Pf.  2),  249;  1869  (Pt.  1),  47 
(Pt.  2),  32,  203;  1861  (Pt.  1),  16  (Pt.  2), 
177;  1867  (Pt.l),  24. 

—  manner  of  millcing,  influenoes  yield 
of  milk,  1863  (Pt.  2),  333;  1867  (Pt  2), 
156. 

—  relative  cost  of  food  for,  and  milk 
of,  1855  (Pt.  1),  24;  1857  (Pt.  1),  217. 

—  Galloway,  characteristics  of,  1855 
(Pt.  2),  178. 

—  Suffolk,    characteristics    of,    1855 


/T>*.      0\      -ti^O 


Cows,  winter  management  of,  1859 
(Pt.  2),  193;  1864  (Pt.  2),  100;  1869 
(Pt.  1),  84. 

—  practice  and  utility  of  spaying, 
1860  (Pt.  2),  81,  82. 

—  how  to  breed,  for  the  dairy,  1861 
(Pt.  1),  15;  1869  (Pt.  1),  79. 

for  beef,  1861  (Pt.  1),  17. 

—  warm  water  best  for,  in  winter, 
1876  (Pt.  1),  126. 

—  should  be  fed  sparingly  before 
calving,  1865  (Pt.  1),  83. 

—  caked  udder  in,  treatment  of,  1871 
(Pt.  1),  185. 

—  inflamed  udders  of,  treatment  of, 
1865  (Pt.  1),  83,  86,  88. 

—  treatment  of,  when  in  milk,  1861 
(Pt.2),  174;  1864  (Pt.  2),  100. 

—  milch,  injurious  effect  of  fee<ling 
oil-meal  to,  1867  (Pt.  1),  26;  1869 
(Pt.  1),  83,  84. 

—  best  time  for  calving,  1861  (Pt.  2), 
174. 

—  care  of,  during  time  of  calving, 
1871  (Pt.  1),  267. 

—  abortion  among,  1870  (Pt.  1),  90,  91, 
131,  134;  1871  (Pt.  1),  291,  302. 

—  percentage  of,  to  the  population, 
1874  (Pt.  1),  10,  11. 

Craft  G.  and  C,  statement  of,  on 
the  characteristics  of  various  orna- 
mental trees  and  shrubs,  1862  (Pt.  2), 
152. 

Cranberry,  methods  of  cultlva^on 
of  the,  1853  (Pt.  1).  42,  48  (Pt.  2), 
244,  247,251,  254,  486;  1855  (Pt.  2), 
110,  117;  1856  (Pt.  2),  72,  103,  176, 
284,  413;  1858  (Pt.  2),  208;  1861 
(Pt.  2),  82;  1862  (Pt  2),  162,  163; 
1863  (Pt.  1),  95, 101  (Pt.  2),  108, 168; 
1865  (Pt.  2),  96,  97;  1866  (Pt.  1),  283 
(Pt.  2),  74;  1867  (Pt.  2),  103, 105, 109; 
1868  (Pt. 2).  136, 138;  1869  (Pt.  2),  155; 
1870  (E>t.  2),  146;  1873  (Pt.  2).  106, 
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Cbakbbbbt,  transplantation  of  the, 
1853  (Pt.  1),  60  (Pt.  2),  246;  1861  (Pt. 
2),  82. 

—  plantations  should  be  so  arranged 
that  they  may  be  overflowed  when 
desired,  1853  (Pt.  1),  48  (Pt.  2),  247, 
250;  1855  (Pt.  2),  113;  1856  (Pt.  2), 
285;  1861  (Pt.  2),  80;  1862  (Pt.  2),  162; 
1863  (Pt.  1),  101  (Pt.  2),  108, 156;  1866 
(Pt.  1),  283. 

cost  of  preparing,  1853  (Pt.  1), 

53  (Pt.  2),  244. 
proper  location  for,  1855  (Pt.  2), 

118;  1861  (Pt.2),  81;  1863  (Pt.  1),  95 

(Pt.  2),  156. 
time  for  overflowing,  1861  (Pt.  2), 

85;  1862  (Pt.  2),  162;  1863  (Pt.  1),  101; 

1866  (Pt.  1),  283. 
cost  and  profit  of,  1867  (Pt.  2),  105, 

107. 
should  be  level,  1863  (Pt.  1),  09. 

—  upland  culture  of  the,  1853  vPt.  1), 
62  (Pt.  2),  252,  256;  185o  (Pt.  2),  286. 

—  time  of  planting  the,  1853  (l*t.  1), 
64,  55  (Pt.  2),  245;  1855  (Pt.  2),  113, 
121;  1861  (Pt.  2),  81. 

—  yield  of  the,  1853  (Pt.  1),  65  (Pt.  2), 
245;  1855  (Pt.  2),  113;  1856  (Pt.  2), 
285;  1858  (Pt.  2),  209. 

—  culture  profitable,  1853  (Pt.  1),  66 
(Pt.  2),  246;  1854  (Pt.  2),  227;  1856 
(Pt.  2),  111;  1856  (Pt.  2),  285;  1858 
(Pt.  2;,  209;  1863  (Pt.  1),95,  103. 

—  origin  of  the  name  of,  1853  (Pt.  1), 
44. 

—  worm,  salt  as  a  preventive  against 
the  attacks  of  the.  1853  (Pt.  2),  257. 

—  insects  injurious  to  the,  1853  (Pt.  1), 
58  (Pt.  2),  247;  1855  (Pt.  2),  123;  1861 
(Pt.  2),  85;  1863  (Pt.  1),  101;  1864 
(Pt.  1),  157;  1866  (Pt.  1),  282;  1869 
(Pt.  1),  2.39,  242. 

— vines  are  liable  to  injury  from  late 
and  early  frosts,  1866  (Pt.  2),  285; 
1861  (Pt.  2),  83;  1862  (Pt.  2),  162; 
1863  (Pt.  2),  156;  1866  (Pt.  1),  281. 

—  the  date  of  the  general  cultivation 
of  the,  1863  (Pt.  1),  95. 

—  best  soil  for  the,  1863  (Pt.  1),  96. 

—  drainage  essential  to  successful 
cultivation  of  the,  1863  (Pt.  1),  98 
(Pt.  2),  167. 

—  plants,  depth  of  sand  necessary  for, 
1863(Pt.  l).99(Pt.  2),  158. 

—  culture,  statistics  of,  1863  (Pt.  1), 
103;  1866  (Pt.  1),  281. 


Cranbbbby,  diseases  of  the,  1866 
(Pt.  1),  283. 

—  hints  for  selling  the,  1861  (Pt.  2), 
184. 

—  modes  of  keeping  the,  1861  (Pt.  2), 
83. 

of  gathering  the,  1853  (Pt.  1),  59; 

1855  (Pt.  2),  111,  113;  1856  (Pt.  2),  285; 
1861  (Pt.  2),  83;  1863  (Pt.  1),  102. 

Cream,  Devonshire  method  of  ex- 
tracting from  milk,  1853  (Pt.  2), 
400. 

—  absorbs  foreign  odors,  1871  (Pt.  1), 
303. 

—  time  required  for  its  rising,  1863 
(Pt.  2),  218. 

—  composition  of,  1869  (Pt.  2),  274. 

—  treatment  of,  in  butter-making. 
See  Butter. 

—  greatest  percentage  of,  at  the  last 
of  the  milking,  1874  (Pt.  1),  16,  17. 

—  effect  of  air  on,  1874  (Pt.  1),  41. 
Creampot  breed  of  cattle,  owned  by 

Col.  Jaques,  characteristics  of,  1857 
(Pt.  1),  67. 

Crested  dog's-tail  grass,  character- 
istics of,  1866  (Pt.  1),  68,  69, 124, 126, 
154. 

Cressy,  Professor  Noah,  lecture  by, 
on  agricultural  and  veterinary 
science,  1873  (Pt.  1),  322. 

—  address  by,  on  the  Texas  cattle- 
disease,  1875  (Pt.  2),  56. 

CRfevE-CcEUR  fowls,  characteristics  of 
the,  1869  (Pt.2),  185. 

Crocker,  Alvah,  address  by,  on  the 
decline  of  New-England  agricul- 
ture, 1870  (Pt.  2),  14,  21. 

Crocker,  Loring,  report  by,  on 
poultry,  1867  (Pt.  2),  191, 195. 

Crops,  comparative  value  of  different, 
as  cattle  foods,  1853  (Pt.  2),  339,  341; 

1856  (Pt.  2),  81;  1860  (Pt.  1),  126,  140 
(Pt.  2),  188;  1861  (Pt.  1),  62;  1863 
(Pt.  1),  187;  1876  (Pt.  2),  43,  50. 

—  average  of  diffei-ent,  in  various 
States,  1855  (Pt.  2),  316. 

—  rotation  of,  systems  of,  and  facts 
in  relation  to,  1853  (Pt.  2),  260,  263; 
1855  (Pt.  2),  322;  1868  (Pt.  1),  151, 152, 
242;  1869  (Pt.  1),  142, 154. 

—  amount  of  food  furnished  by  vari- 
ous, 1861  (Pt.  1),  52;  1863  (Pt.  1),  187 
(Pt.  2),  166. 

—  rules  of  measure  of  different, 
adopted  by  the  Board  of  Agricul- 
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tore,  1862  (Pt.  1),  117;  1864  Pt.  1), 
225;  iai5(Pt.  1).210.  I 

Ckops,  ailaptation   of  soils  to,    1866  \ 
(Pt.  1),  269;  1870  (Pt.  1),  162. 

—  and  manurefl,  plan  for  experiments 
on.  1872  (Pt.  1),  22,  176. 

—  nitrogen  in,  removed  from  the  soil, 
187a(Pt.l).  134, 125,367. 

CaosBT,  Josiab,  statement  of,  on 
farm  improvements,  1853  (Pt.  2), 
1. 

—  report  by,  on  horses,  1854  (Pt.  2), 
352. 

Cboss  fertilization,  effect  and  influ- 
ence of,  185G  (Pt.  2),  23,  26;  1862 
(Pt.  1),  104;  1864  (Pt.  1),  79, 133, 135; 
1869  (Pt.  1),  107,  108;  1870  (Pt.  1), 
297, 298;  1875  (Pt.  1),  199;  1876  (Pt.  1), 
235;  1877  (Pt  1),  156, 160, 169. 

Crosses  in  breeding,  effects  and  utility 
of,  1857  (Pt.  1),  27,  37,  44,  48,  50,  57, 
71;  1865  (Pt.  1),  28,32;  1872  (Pt.  1), 
89-91;  1873  (Pt.  2),  114,  115;  1874 
(Pt.  1),  189,  190. 

GaowELL,  Joshua,  statement  of,  on 
crop  of  carrots,  1853  (Pt.  2),  243. 

Cbows,  foraging  habits  of  the,  1865 
(Pt.  1),  116. 

Crudb  carnatite,  analysis  of,  1875 
(Pt.  1),  301. 

Crushed  stones,  value  of,  in  road- 
building,  1869  (Pt.  2),  222,  227  235; 
1870(Pt.  1).53. 

Crystal  Palace  at  London,  descrip- 
tion of  the,  1862  (Pt.  1),  238. 

CUCK008,  characteristics  of  the,  1865 
(Pt.  1),  97. 

Cucumber  beetles,  striped,  habits  of 
the.  1868  (Pt.  2),  102. 

—  culture  under  glass,  methods  of, 
1874  (Pt.  1).  103, 107. 

Cultivation  of  less  land  desirable. 
1855(Pt.  2),  348. 

Culture  aii<l  social  position,  impor- 
tance of,  to  the  farmer,  1867  (Pt.  2), 


CuRRAiTTS,  varieties  and  culture  of, 
1859(Pt.l),63,71, 102. 

Currant  worms,  methods  of  pre- 
venting the  ravages  of,  1868  (Pt.  2), 
103. 

—  wine,  method  of  making,  1868 
(Pt.  2),  155. 

—  insects  infesting  the,  1868  (Pt.  2), 
103;  1869  (Pt.l),  243. 

CusHiKO,  p.  I*.,  statement  of,  on  pear- 
culture,  1865  (Pt.  2X  51. 
Cut- Worms,  habits  of,  1868  (Pt.  2),  103. 

—  methods  of  preventing  the  ravages 
of,  1868  (Pt.  2),  103. 

Dairt  numagement,  descriptions  of 
difiFerent  systems  of,  1853  (Pt.  2), 
394,  400;  1854  (Pt.  2),  297,  311,  406; 
1855  (Pt.  2),  in,  180,  202,  253;  1«>6 
(Pt.  2),  307,  330, 350,  394;  1857  (Pt  1), 
160,  161, 163  (Pt.  2),  253;  1868  (Pt.  2), 
246,  251,  307;  1859  (Pt.  2),  268;  1860 
(Pt.  2),  226;  1862  (Pt.  2),  238;  1866 
(Pt.  2),  217,  220;  1864  (Pt.  2),  92.  94, 
98;  1865  (Pt.  1),  233,  235  (Pt.  2).  103; 
1866  (Pt.  1),  308,  311  (in.  2),  111.  115, 
118,  240;  1867  (Pt.  1),  71  (Pt.  2),  195, 
198,  211;  1868  (l*t.  1),  195  (Pt.  2),  225, 
228;  1869  (Pt.  2),  193, 198;  1870  (Pt.  2), 
216,  218;  1871  (Pt.  1),  18,  25,  30,  49, 
256,  268,  270,  273,  288,  2i)4  (Pt.  2),  305, 
317;  1872  (Pt.  2),  179,  182,  189;  1874 
(Pt.  1),  20,  21,  25,  29,  40,  43,  46;  1875 
(Pt.  2),  176;  1876 (Pt.  1),  102, 110, 116, 
120,  123  (Pt.  2),  146, 148. 

great    improvement    has    been 

made  in,  1863  (Pt.  2), 43;  1868  (Pt.  1), 
190. 

—  importance  of  improvement  in  the, 
1853  (Pt.  2),  306,  326;  1854  (Pt.  2),  300. 

—  products,  average  yield  of,  1856 
(Pt.  2),  320,  350,  362. 

statistics  of,  1868  (Pt.  1),  182, 184. 

—  cows,  warm  water  best  for,  in  win- 
ter, 1876  (Pt.  1),  125. 
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(Pt.  1),  29,  35,  47,  48  (Pt.  2),  193,  211; 
1861  (Pt.  2),  172;  1864  (Pt.  2),  92,  95, 
98;  1865  (Pt.  1),  40, 46,  49  (Pt.  2),  103; 
1867  (Pt.  1),  51,  71  (Pt.  2),  211;  1868 
(Pt.  1),  301,  308;  1869  (Pt.  1),  79,  84, 
89;  1871  (Pt.  1),  193,  256;  1872  (Pt.  2), 
157, 163, 165, 168  (Pt.  1),  19, 21,  27,  29, 
32,  41,  46;  1873  (Pt.  1),  256, 256  (Pt.  2), 
58,  66;  1874  (Pt.  2),  92,  94, 96, 98, 101; 
1875  (Pt.  2),  174-176;  1876  (Pt.  1),  113, 
114, 123  (Pt.  2),  146, 147, 150, 152;  1877 
(Pt.  2),  86-«8. 
Daibt  stock  and  products,  impoiv 
tance  of  cleanliness  in  management 
of,  1872  (Pt.  1),  29,  31. 

—  cattle,  the  most  valuable,  for  New 
England,  1864  (Pt.  1),  119;  1867 
(Pt.  1),  51. 

—  temperature  of  the,  1867  (Pt.  2), 
213. 

—  salt,  description  of  the  best,  1869 
(Pt.  1),  27,  29. 

—  interests,  magnitude  of  the,  1873 
(Pt.  1),  50,  51,  53;  1874  (Pt.  1),  11, 12 
(Pt.  2),  6,  65;  1876  (Pt.  1),  103,  105, 
112, 116, 117. 

—  section,  confines  of  the,  1876  (Pt.  1), 
122. 

—  imperial,  at  Yincennes,  France,  de- 
scription of  the,  1863  (Pt.  1),  273. 

Daibting,  value  of,  as  a  special  in- 
dustry, 1868  (Pt.  1),  185. 

Dam,  influence  of  the,  on  progeny, 
1865  (Pt.  2),  199;  1856  (Pt.  1),  48;  1860 
(Pt.  1),  241;  1861  (Pt.  1),  18;  1870 
(Pt.  1),  105,  116;  1876  (Pt.  1),  76-78; 
1876(Pt.  1),68,74. 

Dabwdj's  investigations,  utility  and 
value  of,  1866  (Pt.  1),'72,  74;  1872 
(Pt.  1),  98, 104, 105;  1877  (Pt.  1),  66. 

Dabnbl,  or  perennial  rye-grass,  char- 
acteristics of,  1856  (Pt.  1),  64. 

Davis,  A.  B.,  essay  by,  on  the  educa- 
tion of  the  ox,  1864  (Pt.  2),  38. 

—  report  by,  on  poultry,  1869  (Pt.  2), 
186, 188. 

on  working  oxen,  1871  (Pt.  2), 

279,283. 

Davis,  Cliarles  G.,  report  by,  on  mark- 
et days,  1859  (Pt.  1),  115. 

on  tJie  flowage  of  low  lands,  1860 

(Pt  1),  243. 

on    agriculture     of     Plymouth 

County,  1865  (Pt.  1),  271. 

—  statement  of,  on  reclaiming 
swamps,  1860  (Pt  2),  106. 


Davis,  Charles  G.,  address  by,  on  ag- 
riculture in  Europe,  1870  (Pt.  2),  94, 
100. 

Davis,  George  C,  statement  of,  on 
the  utility  of  the  mowing-machine, 
1856  (Pt.  1),  74. 

Davis,  Mark  H.,  statement  of,  on  re- 
claiming meatlows,  1863  (Pt.  2),  53. 

Davis,  Seth,  report  by,  on  reclaimed 
swauips,  1856  (Pt.  2),  187. 

Dawes,  H.  L.,  address  by,  on  agri- 
cultural education,  1863  (Pt.  2),  467. 

Day,  Leonard,  statement  of,  on  crop 
of  carrots,  1863  (Pt.  2),  236. 

Debt  and  success,  relation  between, 
1873  (Pt.  2),  1.  3, 19,  22,  69. 

—  wisdom  of,  in  farming,  1873  (Pt.  2), 
3^,22. 

Dbciduous  trees,  and  their  value, 
1876  (Pt.  1),  169. 

Dbclinb  of  agriculture  in  Massachu- 
setts, 1869  (Pt.  2),  83,  85. 

—  in  New  England,  1870  (Pt.  2),  14, 
16,  21. 

Dbcbeasb  in  the  number  of   birds, 

1872  (Pt.  2),  198. 

—  average,  in  size  of  farms,  1872 
(Pt.  1),  62. 

Decomposition  of  animal  manures, 

1873  (Pt.  1),  136, 137. 

Deep  tillage,  value  and   utility  of, 

1863  (Pt.  2),  110;  1864  (Pt  2),  118; 
1855  (Pt.  2),  408. 

—  as  a  preventive  against  drought, 

1864  (Pt.  1),  67  (Pt  2),  112;  1865 
(Pt.  2),  408. 

—  secured  by  trenching,  1864  (}*t.  2), 
13,  86, 110,  216. 

by  deep  ploughing,  1864  (Pt  2) 

117;  1866  (Pt.  2),  63, 299, 322, 408;  1859 
(Pt.  2),  16, 141;  1864  (Pt.  2),  23,  24,  29; 
1867  (Pt.  1),  135, 143, 169,  171  (Pt.  2), 
145;  1873  (Pt.  2),  67. 

Debb,  American,  description  and 
habits  of  the,  1861  (Pt.  1),  189. 

Defects  in  our  system  of  managing 
roads,  1870  (Pt.  1),  46,  49,  67,  64,  66. 

Delawabb  grape,  characteristics  of 
the,  1863  (Pt.  2),  133, 142, 148. 

Demands  of  agriculture,  1864  (Pt.  2), 
480. 

Dbnmabk  cattle,  account  of  importa- 
tions of,  1859  (Pt.  1),  43. 

Descent  of  land,  address  on,  by 
George  S.  BoutweU,  1853  <Pt.  2), 
433. 
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Devexs,  Charles  J.,  report  by,  on  the 

horse,  185;i(Pt.  2),351. 
Devons,  points  of  excellence  of  the, 

185:J  (Pt.  1),  106. 

—  value  of  the,  for  general  utility, 
1854  (Pt.  2),  262 ;  1855  (Pt.  2),  196; 
1857  (Pt.  1),  22;  1875  (Pt.  1),  219,  235, 
228. 

—  history  of  importations  of  the,  1854 
(Pt.  2),  261,  342. 

—  characteristics  and  management  of 
the,  1854  (Pt.  2),  409;  1857  (Pt.  1),  21; 
1859  (Pt.  1),  32  (Pt.  2),  231 ;  1861 
(Pt.  1),  59,  60;  1870  (Pt.  2),  27,  28; 
1875  (Pt.  1),  219,  224,  228. 

—  a  good  breed  for  poor  farms,  1855 
(Pt.  2),  189. 

—  history  of  the,  1875  (Pt.  1),  220. 

—  color  of  the,  1875  (Pt.  1),  221. 
Devon  beef,  superior  quality  of,  1866 

(Pt.  1),  107;  1875  (Pt.  1),  224,  226. 

Devonshiue   method   of    extracting 

cream  from  milk.  1853  (Pt.  2),  400. 

—  of  rearing  calves,  1861  (Pt.  1),  32. 
Dewey,  Orville,  address  by,  on  the 

vocation  of  farming,  1874  (Pt.  2), 

31,38. 
Dew-Grass,  characteristics   of,   1856 

(I»t.  1),  26,  28. 
Dew    penetrates    mellow   soil,    1854 

(Pt.  1),  73. 
Dickinson,  George,  statement  of,  on 

Indian  corn,  1853  (Pt.  2),  158. 

on  rye,  1853  (Pt.  2),  198. 

on  growing  grass-seed,  1853  (Pt.  2), 

206. 

on  bulls,  1853  (Pt.  2),  292. 

Dickinson,  Oran,   statement  of,   on 

management     of     orchards,     1853 

(Pt.  2).  99. 
DiFFUsENESs  in   farming  should  be 

avoided,  1867  (Pt.  2),  8. 
DioNiTV  of  labor,  1859  (Pt.  2),  59. 
Dillon  John  C,  report  by,  on  the 

management  of  stock,  1871  (Pt  2), 

262,  266. 

—  statement  of,  on  management  of 


Disease,  epizootic  among  horses,  de- 
scribed, 1872  (Pt.  1),  145, 151,  165. 

—  inherite<l,  1872  (Pt.  1),  94,  95. 
Diseases  of  fruit-bearing  trees,  1877 

(Pt.  1),  218,  226,  231. 
Diseases  of  the  potato,  1853  (Pt.  1), 
33(Pt.  2),  217;  1854  (Pt.  1),  56;  1857 
(Pt.  1),  228  (Pt.  2),  349;  1858  (Pt.  1), 
33;  1859  (Pt.  1),  &4  (Pt.  2),  280;  1860 
(Pt.  1),  136;  1869  (Pt.  2),  11;  1875 
(Pt.  1),  120.  121, 123,  135. 

—  of  the  hop-plant,  1854  (Pt.  1),  115. 
Dissemination     of     seeds,     natural 

methods  of,  1860  (Pt.  2).  14, 17, 19, 21. 
Ditching,  cost  and   utility  of,  1853 

(Pt.  2),  56,  72. 
Dodge,  A.   \V.,  prize   essay  by,  on 

fairs,  1858  (Pt.  2),  327. 
Dodge,  Francis,  report  by,  on  cultiva- 
tion of  Indian  com,  1853  (Pt.  2).  148. 
Dodge,  Harvey,   statement  of,   on 

crops  of  carrots,  1853  (Pt.  2),  229. 
on    farm    improvements,     1854 

(Pt.  2),  20. 

on  root  crops,  1854  (Pt.  2),  299. 

Dogs,  general  statutes  in  relation  to, 

1859  (Pt.  2),  318;  1862  (Pt.  1).  109. 

—  statistics  of  those  licensed,  and 
amount  of  licenses  paid,  1861  (Pt.  1), 
66;  1862  (Pt.  1),  110;  1874  (Pt.  2),  121. 

—  injurious  to  sheep-husbandry,  1861 
(Pt.  1),  100;  1862  (Pt.  1),  109;  1874 
(Pt.  2),  120, 121. 

—  facts  in  relation  to  the  breeding  of, 
1866  (Pt.  1),  79,  84,  124;  1867  (Pt.  1), 
49,60. 

—  intelligence  of,  1875  (Pt.  1),  290, 
291. 

Domestic  life  of  the  early  settlers, 
1856  (Pt.  2),  1,7. 

—  wines,  methods  of  making,  1868 
(Pt.  2),  149,  1^,  158. 

—  animals,  necessity  of  salt  for,  1869 
(Pt.  1),  31,  32. 

structure   and  growth   of,   1873 

(Pt.  1),  222.  228,  234. 
Dominique    fowl,  characteristics  of 
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Downy  woodpecker,  characteristics 
and  habits  of  the,  1871  (Pt.  2), 
111. 

Dbaoon-Flees,  or  Devil's  darning- 
needles,  chai*acteristics  and  habits 
of,  1862  (Pt.  1),  147. 

Dbao,  use  of  the,  for  smoothing  the 
surface  of  tbe  soil  in  tillage  lauds, 
1866  (Pt.  1),  178. 

Drainage  of  lands,  methods  and 
utility  of,  1853  (Pt.  1),  67  (Pt.  2),  10, 
46,  48,  61, 64,  70, 428, 464;  1854  (Pt.  1), 
82  (Pt.  2),  22, 77, 116, 505;  1855  (Pt. 2), 
405;  1866  (Pt.  1),  212,  233  (Pt.  2), 
43,  92;  1857  (Pt.  2),  163, 155,  181;  1858 
(Pt.  2),  148;  1859  (Pt.  1),  26,  28, 
72;  (Pt.  2),  82, 109,  112, 116, 120, 124; 
1860  (Pt.  2),  105;  1861  (Pt.  1),  96;  1862 
(Pt.2),  70,  89,  261;  1863  (Pt.  1),  76 
(Pt.  2),  62,  109, 113,  118;  1864  (Pt.  2), 
22,  31;  1865  (Pt.  1),  211,  212;  1867 
(Pt.  1),  176,  209,  211,  220,  221,  241, 
261;  1868  (Pt.  1),  160,  166,  217,  261 
(Pt.  2),  62,  104,  108,  110,  113,  142; 
1869  (Pt.  1),  225;  1870  (Pt.  2),  106, 
109;  1871  (Pt.  1),  31,  33,  44,  46, 122, 
275  (Pt.  2),  176,  221;  1872  (Pt.  1), 
24,  216,  217  (Pt.  2),  65,  72,  116;  1873 
(Pt.  2),  96,  97;  1874  (Pt.  1),  404,  408; 
1875  (Pt.  2),  108-111. 

—  of  gi-as8-landj»,  desirable,  1866 
(Pt.  1),  212;  1868  (Pt.  1),  216. 

—  lands  that  are  benefited  by,  1867 
(Pt.l),20J,  261  (Pt.2),  141. 

—  theory  of,  1867  (Pt.  1),  216,  220,  260 
(Pt.  2),  140,  141;  1868  (Pt.  1),  217 
(Pt.  2),  108. 

Dbaining  an  acre,  cost  of,  1871  (Pt.  1), 
32. 

Drains,  methods  of  constructing,  1864 
(Pt.  2),  15,  22,  42,  76,  98,  607;  1869 
(Pt.  2),  112,  120;  1866  (Pt.  1),  212; 
1860  (Pt.  2),  107;  1867  (Pt.  1),  212, 
214,  263;  1871  (Pt.  1),  39,  43,  44. 

—  made  of  stones,  unprofitable,  1869 
(Pt.  2),  120;  1860  (Pt.  2),  107;  1867 
(Pt.  1),  212,  263;  1871  (Pt.  1),  39,  43, 
44. 

—  made  of  tiles,  economy  and  value 
of,  1869  (Pt.  2),  120;  1860  (Pt.  2),  107; 
1867  (Pt.  1),  212, 213, 266;  1871  (Pt.  1), 
99,43. 

—  distance  apart  of,  1859  (Pt.  2),  122; 
1872  (Pt.  1),  217,  218. 

—  depth  to  lay,  1867  (Pt.  1),  214,  216; 
1872  (Pt.  1),217,218. 
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Drains  and  culverts  in  roads,  utility 
of,  1869  (Pt.  2),  217,  273, 285. 

—  and  water-closets,  care  of,  1870 
(Pt.  2),  51,  62. 

—  digging  and  direction  of,  1871 
(Pt.  1),  33-36;  1872  (Pt.  1),  217,  219. 

—  durability  of,  1871  (Pt.  1),41. 

—  how  water  enters  them,  1871  (Pt.  1), 
37,38. 

Drained   lands  warmer  than  those 

undrained,  1866  (Pt.  2),  42,  93,  1^5; 

1861  (Pt.  1),  96;  1867  (Pt.  1),  210,  211, 

219;  1868  (Pt.  1),  217;  1869(Pt.  1),  225. 
Dresser,  Henry,   statement  of,    uu 

management   of    dairy-stock,    1854 

(Pt.  2),  335. 
Drew,  George,  statement  of,  on  a  crop 

of  rutabagas,  1853  (Pt.  2),  241. 
Drift-Soils,  characteristics  of,  1864 

(Pt.  1),  112,  173, 174, 176. 
Druuguts,  cause  of,  1854  (Pt.  1),  68, 60. 

—  expedients  for  preventing  or  alle- 
viating the  effects  of,  1863  (Pt.  1), 
160;  1854  (Pt.  1),  61,  71,  162;  1853 
(Pt.  2),  406;  186t>  (Pt.  1),  216,  2a2 
(Pt.  2),  46, 102;  1861  (Pt.  1),  86  (Pt.  2), 
122;  1875  (Pt.  1),  146,  14/,  150,  160, 
260,  261,  264. 

—  history  of,  in  New  England,  1864 
(Pt.  1),  33;  1876  (Pt.  1),  146,  148. 

Dry-Kot,  nature  of,  1»72  (Pt.  1),  60. 
Ducks,  domestic,   characteristics   of 

different  varieties  of,  1867  (Pt.  2),  190; 

1872  (Pt.  2),  176. 
Dudley,  B.  F.,  statement  of,  on  crop 

of  rye,  1863  (Pt.  2).  200. 
on    reclaiming    meadows,    1854 

(Pt.  2),  76. 
Dukes  County,  characteristics  of  soil 

and  topography  of,  1866  (Pt.  1),  265, 

271. 

—  thoroughbred  stock  in,  1865  (Pt.  1), 
270. 

Dunham,  J.  N.,  address  by,  on  the 
fanner's  calling,  1861  (Pt.  2),  42. 

DuRANT,  Henry  F.,  address  by,  on  the 
dignity  of  labor,  1859  (Pt.  2),  69. 

DuRANT,  Warren  A.,  es^jay  by,  on 
agriculture  in  Massachusetts,  1869 
(Pt.  2),  83,  91. 

Durfee,  Dr.  Nathan,  essay  by,  on 
the  relations  of  manufactures  to 
agriculture,  1868  (Pt.  1),  290. 

—  address  by,  on  the  industries  of 
FaU  River,  1871  (Pt.  1),  9, 17. 

DuRHAMs.    See  Shorthorns.  • 


Digitized  by 


Google 


xxxiv  AGRICULTURE  OF  MASSACHUSETTS. 


DUTCH 


EMEBSON 


Dutch,  the,  among  the  first  people 
to  iraprove  the  form  of  the  plough, 
18K5  (Pt.  1),  52. 

—  cattle,  characteristics  of,  1857  (Pt. 
1),  63;  1861  (Pt.  1),  22;  1863  (Pt.  1), 
109;  1873 (Pt.  2),  117, 119;  1874  (Pt.  2), 
77,  99, 100. 

versus  Holstein,  1873  (Pt.  2),  117, 

130. 

Duties  ami  opportunities  of  an  agri- 
cultural society,  1858  (Pt.  1),  1. 

Duty  of  the  farmer  to  his  calling,  1859 
(Pt.  2),  20. 

Dwiqht,  Daniel,  essay  by,  on  size  and 
conduct  of  Massachusetts  farms. 
1876  (Pt.  1),  215. 

Dttiscidjs,  characteristics  and  habits 
of  the,  1862  (Pt.  1),  143. 

Earlt  farming  in  Essex  County,  1856 
(Pt.  2),  1. 

—  history  of  stock-raising  in  Massa- 
chusetts, 1853  (Pt.  1),  83,  84. 

—  lambs,  profits  of,  1863  (Pt.  2),  207, 
209,  215. 

—  settlers,  description  of  the  domes- 
tic life  and  agricultural  operations 
of,  1856  (Pt.  2).  1. 

—  Vermont  potato,  characteristics  of 
the,  1873  (Pt.  1),  315. 

Earth,  epochs  in  the  history  of  the, 
1856  (Pt.  2),  62. 

—  productiveness  of  the,  1862  (Pt.  2), 
33. 

Earths,  cost  of  handling  and  moTing, 
in  road-making,  1860  (Pt.  2),  213, 213, 
243. 

—  shrinkage  in,  and  moving,  in  road- 
making,  1869  (Pt.  2),  216. 

Earth's  cnist,  description  of  the  for- 
mation of  the,  1856  (Pt.  2),  60,  63. 

East  and  West,  comparative  advan- 
tages of  the,  1873  (Pt.  2),  18,  34,  28, 
41,85. 

—  relations  between,  the,  1855  (Pt.  2), 
377. 

Eastwood,  Rev.  B.,  essay  by,  on  cran- 
berry culture,  1855  (Pt.  2),  116. 


1869  (Pt.  1),  130  (Pt.  2),  10,  26;  1861 

(Pt.  2),  1;  1866  (Pt,  1),  341;  1868  (Pt. 

2),  24,  32;  1870  (Pt.  2),  63, 66, 71 ;  1872 

(Pt.  2),  75,  77,  79;  1873  (Pt.  2),  6,  18, 

31,41,57. 
Education  of  the  ox,  1864  (Pt.  2),  38. 
Edwards,    Elisha,    report     by,    on 

ploughing,  1853  (Pt.  2),  126. 
ENaLA>'D,  climate  of,  compared  with 

that  of  New  England,  1853  (Pt.  1), 

155. 
Ego,  constituents  of  the,  1872  (Pt.  1), 

294,295. 
Egos,  all  animals  reproduced  through, 

1873(Pt.  1),  225. 

—  of  different  animals,  similar  in 
form,  1873  (Pt.  1),  225,  226. 

—  and  poultry,  extent  of  the  produc- 
tion of,  1860  (Pt.  2),  192;  1876  (Pt.  1), 
55,56. 

Elderberrt-Wime,  method  of  mak- 
ing, 1868  (Pt.  2),  156. 

Eldridoe,  John  S.,  address  by,  on 
national  industry  the  true  source 
of  national  greatness,  1858  (Pt.  2),  92. 

Elements  of  success  in  farming,  1863 
(Pt.  2),  1;  1867  (Pt.  2),  33,  42;  1877 
(Pt.  2),  9-13. 

Eliot,  Rev.  Jared,  beneficial  effect 
of  his  early  essays  on  agriculture, 
1853  (Pt.  1),  8. 

Ellis,  George  E.,  address  by,  on  re- 
wards of  agriculture.  1851  (Pt.  2),  447, 

Ellsworth,  John  T.,  statement  of. 
on  crop  of  carrots,  1853  (Pt.  2),  233. 

—  on  farm,  1877  (Pt.  2),  28. 

—  report  by,  on  management  of  the 
dairy,  1871  (Pt.  1),  266,  273. 

Ellsworth,  Samuel,  statement  of,  on 
dairy  stock,  1853  (Pt.  2),  314. 

Elm,  American,  characteristics  and 
value  of  the,  1854  (Pt.  1),  150;  1875 
(Pt.  1),  154, 158,  269,  271;  1877  (Pt.  1). 
272. 

—  English,  characteristics  of  the,  1875 
(Pt.  1),  152, 154, 157,  271,  273. 

Elm-Tree  borer,  description  of  the, 
1871  (Pt.  1),  346. 
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Emerson,  C.  W.,  address  by,  on  the 
relation  of  agriculture  to  manhood, 

1872  (Pt.  2),  IG. 

Ebiebsom,  Ralph  Waldo,  address  by, 

on  the  fanner  and  his   aids,  1858 

(Pt.  2),  11. 
Emert,  M.  G.,  report  by,  on  feeding 

stock,  1854  (Pt.  2),  377. 
England,  condition  of  agriculture  in, 

186^  (Pt.  1),  355,  368,  370. 

—  peculiarities  of  climate  in,  1854 
(Pt.  1),  76,  79. 

English  bent-grass,  characteristics  of, 
1866  (Pt.  1),  28. 

—  grass,  early  culture  of,  in  Massa- 
chusetts, 1856  (Pt.  2),  5. 

—  hay,  time  and  method  of  making, 
1856  (Pt.  1),  16^,  172,  189,  193,  195, 
196;  1863  (Pt.  2),  97-99,  166;  1867 
(Pt.  1),  247;  1868  (Pt.  1),  206,  210,  235, 
302;  1869  (Pt.  2),  37,  38;  1870  (Pt.  1), 
339,  341,  342;  1871  (Pt.  1),  33,  46,  49, 
51,  52,  57,  58;  1872  (Pt.  1),  9,  10,  27, 
199,  205,  285  (Pt.  2),  128,  131,  133; 

1873  (Pt.  1),  16,  37,  38,  48,  256;  1874 
(Pt.  2),  67;  1875  (Pt.  2),  45;  1877 
(Pt.  1),  121,  126,  136,'  155. 

Entomology,  definition  of  technical 
terms  used  in,  186^  (Pt.  1),  125, 129. 

Epidemics  defined,  1872  (Pt.  1),  145, 
147. 

Epizoi>Tic  aphtha,  among  cattle, 
spread  of  and  desti-uctive  nature  of, 
1870  (Pt.  1),  8,  10,  136,  380,  383;  1871 
(Pt.  1),  244,  247,  250,  254. 

—  disease  among  horses,  description 
of  and  treatment  for,  1872  (Pt.  1), 
147, 154. 

defined,  1872  (Pt.  1),  145,  146. 

Ermine,  description  and  habits  of 
the,  1861  (Pt.  1),  156. 

Essex  Agricultural  Society,  when  in- 
corporated, 1853  (Pt.  1),  12. 

history  of  the,  1868  (Pt.  2),  1,12, 23. 

—  county,  early  farming  in,  described, 
1856  (Pt.  2),  1. 

condition  of  agriculture  in,  1875 

(Pt.  1),  6,  10, 14, 15. 

—  pig!4,  thei  r  characteristics  and  value, 

1874  (Pt.  1),  136. 
Establishment  and.  growth  of  agri- 
cultural societies,  1876  (Pt.  2),  16, 18, 
21,  25,  29,  30. 

Europe,  accounts  of  visits  to,  by 
Charles  L.  Flint,  1862  (Pt.  1),  186; 
1863  (Pt.  1),  105. 


Europe,  agricultural  schools  In.  See 
Agricultural. 

—  average  wine-product  of  different 
countries  of,  1866  (Pt.  1),  328. 

—  superiority  of  tiie  roads  in,  1869 
(Pt.  2),  301;  1870  (Pt.  1),  21,  46,  70, 
77,  80, 100. 

—  agriculture  in.    See  Agriculture. 
Evaporation,   clouds  produced  by, 

1854  (Pt.  1),  60. 

—  process  and  amount  of,  1864  (Pt.  1), 
44,  58,  72. 

Everett,  Joshua  T.,  report  by,  on 

ploughing,  1863  (Pt.  2),  124. 

on  bulls,  1855  (Pt.  2),  209. 

Evergreen  trees  and^  shrubs,  times 

for  planting,  1857  (Pt!  2).  363. 
characteristics  of  different,  1873 

(Pt.  1),  161,  298;  1875  (Pt.  1),  149, 158, 

160,  262,  274. 
Experience  of  a  practical  farmer, 

1869  (Pt.  2).  1,  10,  16. 
Exhibitions,  agricultural,  utility  and 

management  of,  1866  (Pt.  1),  255. 

—  of  agricultural  societies,  times  fixed 
for,  1876  (Pt.  1),  238;  1877  (Pt.  1),  301. 

Experiments,  conditions  under  which 
they  must  be  made,  to  be  reliable, 

1855  (Pt.  1),  8,  28,  40;  1867  (Pt.  2), 
340;  1859  (Pt.  1),  8  (Pt.  2),  286;  1861 
(Pt.  1),  74;  1869  (Pt.  1),  69,  70,  74; 
1873  (Pt.  1),  400,  402,  403;  1874  (Pt.  1), 
70,  71,  82,  84,  205. 

—  in  agriculture,  importance  and 
value  of,  1853  (Pt.  1),  108, 115 (Pt.  2), 
454;  1855  (Pt.  1),  6,  40;  1857  (Pt.  2), 
97;  1871  (Pt.  2),  33. 

want  of,  felt  by  the  community, 

1854  (Pt.  1),  124;  1855  (Pt.  1),  43;  1859 
(Pt.  1),  8,  18;  1872  (Pt.  1),  174,  177, 
182. 

—  with  mowing-machines,  1855  (Pt.  1), 
68, 77  (Pt.  2),  66, 132;  1856  (Pt.  2),  292; 
1868  (Pt.  2),  168,  170. 

—  with  manures,  requirements  of  the 
Board  in  relation  to,  1859  (Pt.  1),  18. 

Experimental  farms  and  stations, 
utility  of  and  necessity  for,  1855 
(Pt.  1),  4:3;  1876  (Pt.  1),  165, 166;  1877 
(Pt.  1),  349,  361. 

—  farming,  inquiries  in  relation  to, 
1857  (Pt.  2),  337;  1859  (Pt.  1),  8. 

Fairs,  or  market-days,  advantages  to 
result  from  establishing,  1858  (Pt.  2), 
327. 
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Faibs,  county,  establishment  of  dates 
of,  by  the  Board,  1876  (Pt.  1),  238; 
1877  (Pt.  1),  301. 

—  afi^Mtltiiral,  purposes  of  the,  1869 
(Pt.  2),  65,  62. 

effects  of  horae^aclng  at  the,  1869 

(Pt.  2),  60,  61. 

utility  and  management  of  the, 

1866  (Pt.  1),  255;  1877  (Pt.  1),  295. 

abroad,  how  they  are  managed, 

1873  (Pt.  2),  45,  46,  62,  67. 

Fall  feeiliiig  the  aftermath  of  mow- 
ing-lands, injurious  to  the  grass,  1856 
(Pt.l),209,211;  1868(Pt.l),  219;  1873 
(Pt.  1).  211,  212. 

—  seeding  grass-lands,  utility  of,  1856 
(Pt.  1),  145,  148;  1871  (Pt.  1),  8,  57- 
59. 

Fai>lowino  grass-landH,  utility  of  the 
practice  of,  1873  (Pt.  1),  123,  207, 209, 
219. 

—  importance  of,  1875  (Pt.  2),  38,  39. 
False  red-top  grass,  cliaracteristics 

of,  1866  (Pt.  1),52. 
Fall  River,  Mass.,  growth  and  in- 

diiMtries  of,  1871  (Pt.  1),  17. 
Fancy   farmer.-*,    influence    of,    1869 

(Pt.  2),  104;  1873  (Pt.  2),  16,  19,  68, 

&1. 
Fablow  Professor  W.  G.,  essay  by, 

on  onion  smut,  1876  (Pt.  2),  164, 168, 

173, 174. 

—  lecture  by,  on  the  diseases  of  fruit- 
bearing  trees,  1877  (Pt.  1),  218,  231. 

Fabmbb,  the,  as  be  was,  is,  and  is  to 
be,  185y  (Pt.  2),  48. 

—  aids  of  the,  1858  (Pt.  2),  11. 

—  character  and  life  of  the,  1863 
(Pt  2),  77. 

—  difficulties  which  beset  the,  1875 
(Pt.  2),  24,  26. 

—  duty  of  the,  to  his  calling,  1859 
(Pt.  2),  20. 

—  experience    of    a    practical, 
(Pt.  2),  1, 10,  16. 


Fab3ceb's  home,  the,  embellishment 
of.  1857  (Pt.  2).  1. 

—  conflict,  the,  1869  (Pt.  2),  76,  81. 

—  calling,  characteristics  of  the,  1861 
(Pt.  2),  42;  1872  (Pt,  2),  20, 21. 

—  life,  characteristics  of  the,  1863 
(Pt.  2),  48. 

advantage  of  the,  1870  (Pt.  2),  85, 

87,93. 

—  house,  proper  site  for  the,  1876 
(Pt.  1),  131. 

—  homestead,  relation  of  the,  to  farm 
thrift,  1876  (Pt.  1),  131,  142. 

Fabmebs'  clubs  useful,  and  the  estab- 
lishment of,  desirable,  1853  (Pt.  1), 
100  (Pt.  2),  43;  1855  (Pt.  2),  340,  365; 
1858  (Pt.  2),  8;  1859  (Pt.  1),  128;  1800 
(Pt.  2),  83,  84;  1868  (Pt.  2),  73;  1874 
(Pt.  2),  35. 

general  statutes  relating  to,  1859 

(Pt.  2),  311. 

—  institutes,  utility  of,  1853  (Pt.  1). 
110;  1869  (Pt.  1),  192;  1877  (Pt.  1),  344. 

—  wants,  1855  (Pt.  2),  336. 

—  errors,  1855  (Pt.  2),  347;  1868  (Pt.  1), 
150. 

—  homes  as  they  were  and  as  they 
are,  1873  (Pt.  2),  33,  60. 

Farmebs  are  the  greatest  wasters  of 
labor,  1855  (Pt.  2),  353. 

—  in  Essex  County,  position  of,  1856 
(Pt.  2),  2, 12. 

—  the  education  of,  necessary.  See 
Agricultural  education. 

—  are  long-lived  men,  1858  (Pt.  2), 
24. 

—  intellectual  condition  of  the,  1863 
(Pt.  2),  82,  83,  85,  88;  1872  (Pt.  2),  20. 

—  improved  condition  of,  1871  (Pt.  2), 
4. 

—  can  improve  their  condition,  1857 
(Pt.  2),  56, 100;  1872  (Pt.  2),  68,  74. 

Fabm  accounts,  importance  and  util- 
ity of  lieeping,  1863  (Pt.  2),  465;  1854 
(Pt.  2),  13,  60,  158;  1857  (Pt.  2),  174; 
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Farm  labor,  cost  of,  1833  (Pt.  1),  94; 

1806  (Pt.  1),  177. 
wages  paid  for  in  Europe,  1863 

(Pt.  1),  152. 
scarcity  of  good,  1873  (Pt.  2),  5, 

56,69. 

—  improvements,  value  of,  1853  (Pt.2), 
3,  9,  18,  27,  40;  1855  (Pt.  2),  359;  1857 
(Pt.  2),  117. 

methods  of  making,  1874  (Pt.  2), 

58,  61,  65,  69;  1875  (Pt.  2),  105, 108. 

—  buildings,  improvement  in  the 
strnctur*  of,  1854  (Pt.  2),  60,  241,  246. 

essentials  in,  1863  (Pt.  2),  95, 183, 

186,  220,  237;  1866  (Pt.  2),  10,  12,  15. 

—  produce,  statutes  regulating  the 
sale  of,  1859  (Pt.  2),  321. 

—  wastes  of  the,  1861  (Pt.  1).  72. 

—  horses,  characteristics  of  good,  1862 
(Pt.  2),  208. 

—  how  to  manage  a,  1864  (Pt.  1),  35. 

—  what  to  do  with  the,  1864  (Pt.  1),  6; 
1867  (Pt.  2),  1, 14. 

—  machinery,  use  and  value  of,  1863 
(Pt.  2),  23,  25, 92, 105;  1867  (Pt.  2),  16, 
17;  1868  (Pt.  1),  294,  297;  1869  (Pt.  2), 
1;  1872  (Pt.  1),  309. 

—  the  pests  of  the,  1868  (Pt.  2),  81,  95, 
103. 

—  and  garden  vegetables,  cultivation 
of,  1871  (Pt.  1),  119,  124,  130, 133, 144, 
145. 

—  implements,  capital  invested  in, 
1872  (Pt.  2),  33. 

—  lauds,  value  of,  in  the  United  States 
1872  (Pt.  2),  26. 

—  hints  and  Huggestions  on  managing 
a,  1873  (Pt.  2),  55,  61. 

—  work,  a«lvantage8  of,  1873  (Pt.  2), 
6,  16,  23,  25,  33,  55. 

—  house,  suggestions  on  the  location 
of  the,  1873  (Pt.  2),  33,  34,  37,  86. 

—  houses,  de-icriptions  of,  1856  (Pt.2), 
6,139,  182;  1859  (Pt.  2),  46. 

Farms,  small,  return  the  best  divi- 
demls,  1854  (Pt.  2),  33,  49,  62. 

—  descriptions  of  different  methoils  of 
improvement  and  management  of, 
1«53  (Pt.  2),  44;  1854  (Pt.  2),  3,  a3,  49, 
62;  185.5  (Pt.  2),  1;  1856  (Pt.  2),  105; 
1857  (Pt.  2),  117;  1858  (Pt.  2),  100; 
1859  (Pt.  2),  75;  1860  (Pt.  2),  65;  1861 
(Pt.  2),  95;  1862  (Pt.  2),  60,  68,  79,  88, 
95,  112;  1863  (Pt.  2),  01,  101;  1864 
(Pt.  1),  36  (Pt.  2),  45;  1865  (Pt.  2),  1, 5, 
15,  25;  1866  (Pt.  2),  1,  9;  1867  (Pt.  2), 


69,  70,  72;  1868  (Pt.  2),  17,  77,  79; 
1869  (Pt.  2),  92,  93,  97,  102;  1870 
(Pt.  2),  101, 103,  104;  1871  (Pt.  2),  159, 
166,  170,  174;  1872  (Pt..2),  110,  113, 
114;  1874  (Pt.  2),  22,  26,  30;  1876 
(Pt.  1),  215,  218  (Pt.  2),  65,  57,  58. 
Farms,  averapre  size  of  our,  decreas- 
ing, 1872  (Pt.  2),  62. 

—  magnitude  of,  in  California,  1870 
(Pt.  1),  262. 

—  which  are  most  profitable?  1874 
(Pt.2),  4,  40,  41,  63. 

—  size  and  conduct  of,  in  Massachu- 
setts, 1876  (Pt.  1),  215,  218. 

Farming,  profits  of,  1853  (Pt.  1),  96; 
1855  (Pt.  2),  16,  315,  320;  1856  (Pt-.  2), 
123,  140,  161;  1858  (Pt.  2),  38;  1861 
(Pt.  1),  113;  1869  (Pt.  2),  8;  1874 
(Pt.  2),  4.  40,  41,  52,  53;  1875  (Pt.  2), 
36,55. 

—  neces-sity  for  management  in,  1853 
(Pt.  1),97;  1868  (Pt.  1),  153. 

for  forethought  in,  1857  (Pt.  2), 

103;  1868  (Pt.  1).  150;  1872  (Pt.  2),  21. 

for  economy  in,  1874  (Pt.  2),  1,  2, 

22,23. 

—  requisites  and  evidences  of  good, 
1853  (Pt.  2),  1. 

—  progress  of.    See  Advance. 

—  in  New  England,  characteristics  of, 
1855  (Pt.  2),  327;  1868  (Pt.  2),  46;  1863 
(Pt.  2),  31;  1873  (Pt.  2),  15,  79. 

—  in  early  times,  description  of,  1856 
(Pt.  2),  1,  II,  99,  144;  1859  (Pt.  2), 
48. 

—  in  some  of  its  intellectual  aspects, 
1857  (Pt.  2),  75;  1868  (Pt.  2),  66. 

—  in  tlie  East  and  West  compared, 
1§74  (Pt.  2),  2. 

—  American,  compared  with  Europe- 
an, 1854  (Pt.  2),  470;  1855  (Pt.  2),  311; 
1857  (Pt.  2),  88;  1858  (Pt.  2),  55;  1859 
(Pt.  1),  122;  1860  (Pt.  2),  37,  42;  1864 
(Pt.  1),  171;  1867  (Pt.  1),  10;  1870 
(Pt.2),  7-9. 

—  application  of  science  to,  1853 
(Pt.  2),  440;  1854  (Pt.  2),  454,  466; 
1855  (Pt.  2),  296;  1856  (Pt.  2),  47. 

—  capital  invested  in,  1856  (Pt.  2),  105, 
144;  1876  (Pt.  2),  198. 

—  experimental  inquiries  in  relation 
to,  1857  (Pt.  2),  337. 

—  tast«  and  common  sense  in,  1858 
(Pt.  2),  29. 

—  how  to  make  it  profitable,  1858 
(Pt.2),  53;  1868  (Pt.  1),  146. 
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Fabxixg  and  its  relation*  to  Amfiri- 
can  inda^itrj,  l*v.>  iVt.  2),  59. 

—  the  une  of  mind  in,  18.y.»  (Pt.  2).  37; 
Wi8  (Pi.  1>,  152  (Pt.  2;,  ti6,  75;  1872 
(Pt.  2),  20. 

~  laniU,  injured  by  the  flowaf^e  of 
water  raised  by  danui  of  mills,  1800 
(Pt.  l;,  2«;  Uj74  (Pt.  1).  40CMO7. 

—  importance  of  following  specialties 
in,  1867  (Pt.  1),  248.  , 

—  alda  to,  liJ67  (Pt.  2),  15,  20. 

—  ai^  a  biiBineiw,  1»>7  (Pt.  2),  21,  32; 
lWW(Pt.  1>,  2J*5. 

—  elements  of  success  in,  18*j3  (Pt.  2),  i 
1;  1«^;7  (Pt.  2).  33,  42;  1871  (Pt.  2),  j 
100.  106;  1877  (Pt.  2),  9-13. 

—  advantages  of,  compared  with  other 
pursuits,  1868  (Pt.l),  21)5;  186'J(Pt.2), 
71. 

—  practical  hints  on,  1875  (Pt.  2),  23, 
36,42. 

—  relative  value  of,  among  the  occu- 
pations of  life,  1872  (Pt.  1),  286. 

—  does  it  pay?  1873  (Pt.  2),  15,  18,  25, 
27,  40,  55,  65,  79. 

—  political  aspects  of,  1873  (Pt.  2), 
24. 

—  amount  of  capital  needed  in,  1874 
(Pt.  2),  1, 6,  9. 

—  interests,  how  affected  by  the  cur- 
rency, 1874  (Pt.  2),  10,  15.  21. 

Fattenino  cattle.    See  Cattle. 
Fat,  how  the  secretion  of,  is  formed, 
1861  (Pt.  1),  38. 

—  cattle,  feeding  and  management  of, 
1855  (Pt.  2),  225;  1867  (Pt.  2),  164; 
1869  (Pt.  2),  168, 169. 

Fats,  action  of,  on  milk,  1874  (Pt.  1), 
22-24. 

Fay,  Farwell  F.,  lecture  by,  on  laws 
relating  to  farm  property,  1872 
(Pt.  1),  124, 130. 143. 

Fay,  Ri(;hard  8..  address  by,  on  rais- 
ing root-crops,  1854  (Pt.  2),  198. 

on  farm  Implements,  1854  (Pt.  2), 

228. 

on   the    use   of   manures,   1854 

(Pt.  2),  442. 


F£ath£b-Ora89,  characteristks  of, 
1836  (Pt.  1>,  38. 

FEcryDATiox  of  animals,  1866  (Pt.  1), 
122, 123, 125. 

FzEDUta  stock,  experiments  and  ob- 
servations in.    See  Cattle. 

—  of  cattle  as  a  means  of  improving 
breeds,  1870  (Pt.  1),  92,  93, 130. 

Feixh,  I.  K,,  lecture  by,  on  the  bre€«l- 
ingand  management  of  poidtry,  1876 
(Pt.  1).  55. 

Felton,  O.  C,  report  by,  on  the  reno- 
vation of  exbuisted  pastures,  1859 
(Pt.l),24. 

Felidje,  characteristicfl  of  the,  1861 
(Pt.  1),  147. 

Female  education,  importance  of, 
in  agriculture,  1869  (Pt.  1),  188. 

Fences  and  division  walls,  possible 
improvement  in,  1854  (Pt.  2),  18, 26; 
1867  (Pt.  1),  230. 

—  and  walls  occupy  land  which  could 
be  used  to  better  advantage,  1855 
(Pt.  1).  84;  1861  (Pt.  1),  88. 

—  wire,  utility  and  economy  of,  1857 
(Pt.  2),  208:  1861  (Pt.  1),  91. 

—  and  fence  viewers,  statutes  relat- 
ing to,  1859  (It.  2),  311. 

—  are  enormoasly  expensive  to  main- 
tain, 1861  (Pt.  1).  88. 

—  extent  and  cost  of,  in  different 
States,  1861  (Pt.  1),  89. 

—  durability  of,  1867  (Pt.  1).  231. 

—  should  be  described  in  deeds,  1872 
(Pt.  1),  128,  129. 

Ferme>tation,  action  of,  1874  (Pt.  1), 
14-16, 18, 24. 

Febns,  prehistoric,  size  of,  1857  (Pt.  2), 
105. 

Fern-Babk  louse,  description  of  the, 
1869  (Pt.  1),  259. 

Fertility,  means  of  increasing,  1863 
(Pt.  2),  62,  74. 

Fertilizers,  preparation  and  appli- 
cation of,  1853  (Pt.  1),  73  (Pt.  2),  135, 
141;  1854  (Pt.  1).  20  (Pt.  2).  25,  51, 
130,  436,  493;  1855  (Pt.  2),  18,  22,  32, 
66,  102,  126,  178,  184,  216,  305;  1856 
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126,  129,  134,  140,  235,  258,  277;  1863 
(Pt.  1),  45,  81,  197  (Pt.  2),  101,  121, 
125,  130,  170,  241;  1864  (Pt.  1),  60 
(Pt.  2),  58,  61,  63,  67,  69,  71,  75.  78; 

1865  (Pt.  1),  197,  205,  208  (Pt.  2),  54; 

1866  (Pt.  2),  50;  1867  (Pt.  1),  11,  15, 
190,  201, 207, 233;  1868  (Pt.  1),  93,  100, 
108,  281  (Pt.  2),  118;  1869  (Pt.  1),  40, 
45.  50, 197,  198  (Pt.  2),  108,  113;  1870 
(Pt.  1),  232,  233;  1871  (Pt.  1),  93,  96, 
125, 129, 144,  203  (Pt.  2),  51,  181;  1872 
(Pt.  1),  165,  170,  178,  194  (Pt.  2),  82, 
106, 107,  110;  1873  (Pt.  1),  61,  63,  112, 
130, 137,  143,  154,  352,  368  (Pt.  2),  13, 
18,  22,  58,  80,  82,  87;  1874  (Pt.  1),  69, 
73,  78,  80,  88,  141,  143,  352  (Pt.  2),  4, 
6,  27,  29,  53,  66,  67;  1875  (Pt.  1),  17, 
20,  24,  28,  30,  38,  45,  50,  53,  135,  311, 
329  (Pt.  2),  33,  37, 40, 46, 77,  79,  90, 97, 
98,  342;  1876  (Pt.  1),  77, 148, 151,  162, 
170, 174,  182,  241  (Pt.  2),  55,  56,  101, 
102,  IM,  106,  121,  134,  125,  144;  1877 
(Pt.  1),  169, 180, 188, 200,  206,  315, 315, 
328. 

Fertilizers,  experiments  with,  1853 
(Pt.  2),  141;  1854  (Pt.  1),  20,  24  (Pt. 
2),  51;  1855  (Pt.  1),  36,  39,  40  (Pt.  2), 
66, 102;  1856  (Pt.  1),  266,270  (Pt.  2). 
227;  1858(Pt.2),191,216;  1859(Pt.2), 
152;  1860  (Pt.  2),  130;  1861  (Pt.  1),  135 
(Pt.  2),  132 ;  1862  (Pt.  1),  23, 26, 42, 53, 
61,  63,  89  (Pt.  2),  64,  77, 118,  124,  126, 
129,134,140;  1863(Pt.l),  81, 197;  1864 
(Pt.  1),  60;  1866  (Pt.  2),  62,  55,  121; 
1867(Pt.l),71;  1868  (Pt.  2),  118;  1869 
(Pt.  1),  60;  1870  (Pt.  1),  180, 183,  185, 
190,  197,  214;  1871  (Pt.  2),  11,  13,  15, 
181;  1872  (Pt.  2).  106,  107,  110,  111; 
1873  (Pt.  2),  66,  87;  1874  (Pt.  1),  69, 
73,  78,  80,  88,  139,  141,  352;  1875 
(Pt.  1),  17, 30, 50,  311,  329;  1876  (Pt.  2), 
65, 101, 121, 124. 

—  necessity  for  increasing  onr  supply 
of,  1857  (Pt.  2),  15,  32;  1858  (Pt.  2), 
121;  1861  (Pt.  1),  93;  1867  (Pt.  1),  180, 
203,233;  1868  (Pt.  1),  157 ;  1869(Pt.l), 
40,50. 

—  price  and  value  of  various  kinds  of 
commercial,  1877  (Pt.  1),  315,  316. 

—  extreme  care  with  which  they  are 
saved  in  Flanders,  1862  (Pt.  1),  318. 

—  how  they  feed  plants,  1863  (Pt.  1), 
45,  49,  52,  280;  1864  (Pt.  2),  69. 

—  how  they  are  wasted,  1861  (Pt.  1), 
76;  1863  (Pt.  D,  47;  1867  (Pt.  1),  180. 

—  turning  under  green  crops  as,  1853 


(Pt.  2),  136, 137, 140;  1856  (Pt.  2),  238; 
1858  (Pt.  2),  79;  1865  (Pt  2),  54;  1867 
(Pt.  1),  237,  238;  1869  (Pt  1),  209 
(Pt.  2),  143, 144;  1877  (Pt.  1),  298. 
Fertilizers,  special,  for  special  crops, 
1877  (Pt.  1),  205.  206. 

—  should  be  adapted  to  the  soils  upon 
which  they  are  applied,  1867  (Pt.  1), 
207. 

—  use  and  value  of  night-soil  as,  1863 
(Pt.  1),  278;  1867  (Pt.  1),  182,  269;  1877 
(Pt.  1),  169, 178,  183, 186,  197. 

—  home-made,  formula  for,  1871 
(Pt.  1),  97, 100, 125, 144. 

—  commercial,  laws  in  relation  to  the 
sale  of,  1873  (Pt.  1),  130, 133, 137, 157. 

necessity  for   further   laws    to 

regulate  the  sale  of,  1877  (Pt.  1),  206, 

209. 
diffusion  of,  and  growth  of  trade 

in,  1873  (Pt.  1),  61,  362,  362. 
use  and  management   of.     See 

Commercial. 

—  economical  use  of,  in  China,  1873, 
(Pt.  2),  13;  1877  (Pt.  1),171,  172. 

—  from  ashes  of  cotton-seed  hulls, 
value  of,  1876  (Pt.  1),  248. 

—  from  animal  dust.    See  Abattoir. 

—  potash,  characteristics  and  value 
of.    See  Potash. 

Fiber,  characteristics  of,  1861  (Pt.  1), 
185. 

—  zibethicus,  description  and  habits 
of,  1861  (Pt.  1),  185. 

Field  barley-grass,  characteristics  of, 
1856  (Pt.  1),  119. 

—  mice,  habits  and  description  of,  1861 
(Pt.  1),  182, 184;  1868  (Pt.  2),  85. 

FnfE-TOP  grass,  characteristics  of, 
1856  (Pt.  1),  26. 

FmoEB-GRASS,  characteristics  of,  1856 
(Pt.  1),  86. 

Finger-spiked  wood-gra-ss,  character- 
istics of,  1856  (Pt.  1),  88. 

Fiorin-Orass,  characteristics  of,  1856 
(Pt.  1).  28.  30. 

FiR-ST  impregnation,  influence  of  the, 
1854  (Pt.  2),  371;  1866  (Pt.  1),  83,  84, 
100,  104,  115;  1867  (Pt.  1),  44;  1870 
(Pt.  1),97;  1877  (Pt.  1),  94. 

—  settlers,  domestic  life  of  the,  1856 
(Pt.2),l. 

Fish  and  fish  guano,  value  of,  for  a 
manure.  1854  (Pt.  1),  32;  1868  (Pt.  1), 
105;  1870  (Pt.  1),  196,  203.  225,  232; 
1873  (Pt.  1),  355;  1874  (Pt.  1),  371: 
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1875  (Pt    1),  312-314,  316,  320;   1876 

(Pr.  1),  279. 
Fish  bree<1iDg.  artificial,  importance 

of,  ai  an  imlostry,  1869  (Pt.  1),  127, 

128. 
essentials  in,  1809  (Pt.  1),  132, 134, 

136. 
FisHKR,  Jabez,  statement  of,  on  oon> 

struct  ion  of  frravel  and  lime  walls, 

1854  (Pt  2),  246. 
on  ^be  management  of  orchards, 

1857  (Pt.  2),  320. 
on  grape-growing,  1864   (Pt.  2X 

82. 

—  exi>eriments  of,  with  manures,  1855 
(Pt.  2),  66. 

—  reports  by,  on  fruits,  1865  (Pt.  2), 
274;  1869  (Pt.  2).  150. 

on  the  management  of  orchards, 

1859  (Pt.  2),  127. 
onfanii-nianagement,1865(Pt.2), 

6,10. 
on      ponltry-management,    1870 

(Pt.  2),  205,  208. 

—  e.H.Hay  by,  on  sucoessful  agriculture, 
1862  (Pt.  2),  251. 

—  lecture  by,  on  grape-culture,  18*  ** 
(Pr.  1),  274. 

Flaoo,  Wilson,  ess^y  by,  on  the  uti 
ity  of  birds,  1861  (Pt.  2),  60. 

on  inquiries  in  relation  to  expei 

mental  farming,  1857  (Pt.  2),  337. 

on  the  potato  disease,  1859  (Pt.  2, 

280. 

Flamand  cattle,  characteristics  of, 
18<i3  (Pt.  1),  126. 127. 

FiJLXDRRs,  condition  of  agriculture 
in,  1854  (Pt.  2),  433;  1859  (Pt.  1),  121; 
1862  (Pt.  1),  317. 

Flax,  cultivation  of,  in  Massachu- 
setts, 1853(Pt.  1),64. 

—  demand  for,  1853  (Pt.  1),  65. 

—  soil  adapted  to  growing,  1853  (Pt.  1), 
65. 

—  methods  of  cultivation  of,  1863 
(Pt.  1),  291  (Pt.  2),  177, 179. 

—  preparation  of  the  soil  for,  1863 
(Pt.  1),  291  (Pt.  2),  178,  180. 

—  sowing  the  seed  of,  1863  (Pt  1), 
292(Pt.  2),  179,  181. 

—  weetling  of,  1863  (Pt.  1),  293. 

—  pulling  and  handling,  1863  (Pt.  1), 
294  (Pt.  2),  182. 

Flint,    Addison,   statement    of,   on 

raising  cranberries,  1853  (Pt.  2),  244. 

Fllnt,  Charles  L.,  address  by,  on  the 


future  of  agriculture,  1855  (Ft.  3), 
363. 

Flint,  Charles  L,,  address  by,  on 
practical  farming,  1865  (Pt.2).  37a 

on  the  management  of  tlie  stite 

farm,  1866  (Pt.  2),  89. 

on    the    practical   farmer,  1856 

(Pt.  2),  96. 

on   the  expediency  of  locating 

breeding  establishments  for  thor- 
oughbred stock  at  state  fanus,  18@ 
(Pt  1).  27. 

—  account  by,  of  trips  to  Europe, 
1862  (Pt  1),  186;  1863  (Pt.  1).  105. 

—  rep«»rt  by,  on  the  international  ex- 
hibition at  Hamburg,  1863  (Pt  1). 
105, 149. 

—  lecture  by,  on  roads  and  road-mak- 
ing, 1870  (Pt.  1),  20,  40,  63. 

on  one  hundred  years'  progress 

in  American  agriculture,  1873(Pt  1), 
11,  30,  64. 

on  the  phosphate-beds  of  Sonth 

Carolina,  1874  (Pt.  1),  47, 50, 55. 64. 

—  paper  by,  on  the  grass  and  hay 
crop,  1877  (Pt.  1),  121, 147. 

—  action  by  the  board  on  the  resignap 
tion  of,  1877  (Pt.  1),  258,  260. 

Floating  curds,  characteristics  of, 
1874  (Pt.  1),  36. 

—  foxtail-grass,  characteristics  of, 
1856  (Pt.  1),  22, 118. 

—  meadow-grass,  characteristics  of, 
1856  (Pt.  1).  50. 

Flowaqe  of  low  lands,  statutes  in 
relation  to  the,  1860  (Pt.  1),  243. 

—  of  meadows  by  niill-ownera,  dam- 
age done  by,  to  the  agricultural  in- 
terest'*, 1860  (Pt.  1),  244;  1874  (Pt.  1), 
405,407. 

Flowkks,  influence  of,  on  the  charac- 
ter, 1855  (Pt.  2),  268. 

—  culture  of,  1867  (Pt.  2),  128, 130. 

—  annual  sale  of,  in  the  United  States, 
1867  (Pt.  2).  131. 

Flyaway  grans,   characteristics  of, 

1856  (Pt.  1),  29. 
Fly-Catchkrs,  foraging  habits  of  the, 

1861  (Pt.  2),  59;  1865  (Pt  1),  103. 
Fodder-Corn,  use  and  value  of.  Set 

Indian  corn. 
FoDDER^UTTBRS,  use  and  value  of, 

1867  (Pt.  1).  298;  1868  (Pt  1),  343. 
FcKTUs,  formation  and  nutrition  of 

the,  1870  (Pt.  1),  85,  86. 
Food  of  animals,  the  nutritive  Tslae 
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of  the,  depends  on  the  propoHion 
of  nitrogenous  substances  in  it,  1856 
(Pt.  1),  121. 
Food  for  poultry  should  be  of  a  va- 
ried character,  1876  (Pt.  1),  62,  63, 
78. 

—  of  plants,  and  sources  of  supply, 
1871  (Pt.  1),  80,  86,  99,  100. 

—  of  birds,  1861  (Pt.  2),  60;  1865  (Pt.  1), 
<tt;  1868  (Pt.  2),  95,  97;  1871  (Pt.  2), 
107, 119, 128 ;  1872  (Pt.  2),  194, 200, 207- 
209. 

Foods  for  stock,  comparative  value 
of.    5fe6  Cattle. 

—  for  cattle,  economy  and  utility  of 
steaming,  1861  (Pt.  1),  44;  1867  (Pt.  1), 
31,  45. 

—  amount  of,  furnished  by  different 
crops,  1861  (Pt.  1),  52,  53. 

—  analysis  of,  18n  (Pt,  2).  305, 311,516. 
Foot  of  the  horse,  how  it  should  be 

shod,  1859  (Pt.  2),  295,  297;  1860 
(Pt.  1),  210;  1877  (Pt.  1),  90,  99,  106, 
108,  109. 

—  ail  among  cattle  and  sheep,  treat- 
ment of,  1866  (Pt.  1).  82,  84,  87, 90. 

—  and  mouth  disease  among  cattle. 
See  Epizootic  aphtha. 

Forests,  desirability  of  extending  the 
growth  of,  1853  (Pt.  1),  72;  (Pt.  2), 
115;  1864  (Pt.  1),  59, 140  (Pt.  2),  103; 
1856  (Pt.l),  216, 232  (Pt.  2),  46, 102, 106, 
196,  203,  207,  216,  232;  1857  (Pt.  2), 
106,355;  1859  (Pt.2),20;  1860  (Pt.  2), 
11;  1861  (Pt.  1),  86  (Pt.  2),  116,122; 
1862  (Pt.  2),  168, 160,  161 ;  1865  (Pt.  1), 
217,  219;  1869  (Pt.  1),  146,  147.  227; 
1871  (Pt.  2),  199,  200;  1872  (Pt.  1),  62, 
63,  203  (Pt.  2),  73,  90,  96,  189;  1875 
(Pt.  1),  140, 150, 160, 218,  250, 252, 258, 
270,  283  (Pt.2).  46,  47,  49. 

—  destruction  of,  incre&ses  liability 
to  drought,  1854  (Pt.  1),  68;  1856 
(Pt.  2),  203;  1869  (Pt.  2),  20;  1861 
(Pt.  1),  87;  1869  (Pt.  1),  227;  1876 
(Pt.  1),  146, 160, 166,  260,  254. 

-  temperature  of  soil  in,  1854  (Pt.  1), 
68;  1856  (Pt.2),  203,  205;  1859  (Pt.  2), 
20;  1866  (Pt.  1),  217. 

—  extent  of  destruction  of,  1854  (Pt.  1), 
74;  1866  (Pt.  1),  216;  1872  (Pt.  2),  91; 
1875  (Pt.  1),  141, 146,  261,  263. 

—  profit  in  growing,  1856  (Pt.  2),  198, 
200,  203,  210;  1857  (Pt.  2),  13;  1865 
(Pt.  1),  219;  1875  (Pt.  1),261,  280, 281. 

—  influence  of,  1854  (Pt.  1),  58;  1856 
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(Pt.  2),  203,205;  1859  (Pt.  2),  20;  1861 
(Pt.  1),  87;  1809  (Pt.  1),  227;  1871 
(Pt.  1),  67,  164;  1872  (Pt.  2),  92-94; 
1876  (Pt.  1),  146,  150,  166,  250,  264, 
256,258. 
Forest-Tebes,  number  of  valuable 
species  of,  in  this  country,  1854 
(Pt.  1),  140  (Pt.  2),  103,  119;  1857 
(Pt.  2).  14;  1866  (Pt.  1),  274;  1860 
(Pt.  1),  228;  1872  (Pt.  1),  64,  65. 

—  methods  and  time  of  planting  and 
transplanting,  1856  (Pt.  2),  199,  202, 
213,  221;  1860  (Pt.  2),  11 ;  1862  (Pt.  2), 
158,  160;  1866  (Pt.  1).  223,  224;  1866 
(Pt.  1),  273,  276;  1876  (Pt.  1),  140, 144, 
151, 160,  168,  218,  260,  256,  270,  283; 
1876  (Pt.  1),  231. 

—  rotation  in,  1860  (Pt.  2),  11;  1869 
(Pt.  1),  146, 147. 

—  time  of  felling,  1856  (Pt.  2),  213. 

—  characteristics  of  different,  1866 
(Pt.  1),  31,  37,  46. 

—  change  of  the  foliage  of,  in  autumn, 
1875  (Pt.  1),  165. 

—  and  shrubs  in  Hingham,  1867  (Pt.2), 
109, 113,  115. 

Forest  schools  in  Europe,  1876  (Pt.  1), 

148. 
Forethought  in  farming,  necessity 

for,  1857  (Pt.2),  103. 
Fotler  Early  Drumhead  Cabbage, 

history  of  the,  1876  (Pt.  1),  208. 
Foundation  roads,   description    of, 

1869  (Pt.  2).  221. 
Fowler,  William  C,  address  by,  on 

science  in  agriculture,  1863  (Pt.  2), 

440. 

—  report  by,  on  the  management  of 
orchards,  1863  (Pt.  2),  90. 

Fowler,  Samuel  P.,  essay  by,  on  de- 

stniction  of  insects  injurious  to  v^ 

getation,  1856  (Pt.  2),  438. 
Fowl  mea<low-grass,  characteristics 

of,  1866  (Pt.  1),   62;   1857    (Pt    2), 

85. 
Fowls.   See  Poultry. 
Fox,  common  or  red,  description  and 

habits  of  the,  1861  (Pt.  1),  151. 
France,  condition  and  importance  of 

agriculture  in,  1865  (Pt.  2),  312;  1862 

(Pt.  1),  354,  361;  1870  (Pt.  2),  7. 

—  wine-product  of,  1865  (Pt.  1),  327. 
Franklin  County,  agricultural  sur- 
vey of,  1865  (Pt.  1),  306,  310. 

—  principal  crops  raised  in,  1866 
(Pt.l),307,309. 
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F&A2nu.nr     County,     tboroogii-bred 

Btock  in,  1865  (Pt.  1),  308,  3fX». 
Fbkexa>%  James  O.,  statement  of,  on 

the  management  of  orchards,  1853 

(Pt.  2).  85. 
Fbee   markets,  necessity  for.      See 

>Iarketfl. 
Fbe>ch,  B.  v.,  de!k;ription  of  bam 

owned  by,  1854  (Pt,  2),  241. 
FEEJfCH,  J.  D.  W.,  report  by,  on  the 

management  of  stock,  1873  (Pt.  2), 

110:  1876  (Pt  2),  146,  148. 
FRB?rcH   bU>od  in  horses,  effect  and 

value  of,  1875  (Pt.  1),  90,  91. 

—  turnips,  methods  of  cultivation, 
and  yield  of,  1860  (Pt.  2),  186. 

FBEt^iENT  Stirring  of  the  soil  as  an 
expedient  against  drought,  1853 
(Pt.  1),  163. 

Fbesh-wateb  cord-grass,  characteris- 
tics of,  1856  (Pt.  1),  38. 

Fbinokd  brome-grass,  characteristics 
of,  1856  (Pt.  1),  64. 

Froc,  the,  of  the  horse's  foot,  should 
always  bear  on  the  ground,  1877 
(Pt.  1),  105,  109. 

Frosts,  effects  of,  1855  (Pt.  2),  77,  80. 

—  action  of,  on  cranberry-plantations, 
guarded  against.    See  Cranberry. 

of,  on  trees,  1874  (Pt.  1),  239. 

—  in  low  lands,  liability  of,  1856  (Pt.  2), 
28,29. 

Fruit  cellar,  mode  of  constructing 
and  managing,  1861  (Pt.  2),  93;  1876 
(Pt.  1),  27. 

—  houses,  mode  of  constructing  and 
managing,  1866  (Pt.  2),  124, 126;  1869 
(Pt.  1),  101, 102. 

temperature   required    in,    1866 

(Pt.  2),  126;  1869  (Pt.  1),  102. 

—  culture,  first  instances  of,  in  this 
country,  1853  (Pt.  1),  38. 

interest  in,  1853  (Pt.  1),  40(Pt.  2), 

78,  107;  1866  (Pt.  2),  19,  85, 137;  1859 
(Pt.  1),  61. 


276;  1860  (Pt.  2),  91, 121:  1861  (Pt,  2), 
201,  203:  1862  (Pt.  1),  69,  70,  78:  1864 
(Pt.  1),  221,  223;  18©  (Pt,  2).  36,  42, 
47,  52;  1866  (Pt.  1).  19rt,  309,  236,  238 
(Pt.  2).  28,35,  38;  1867  (Pt.  2),  80,  82; 
1868  (Pt.  1),  55,  56,  59,  62.  81.  84,  86 
(Pt.  2),  122,  129;  1869  (Pt.  1),  96,  238 
(PL  2),  113.  U6,  119,  121.  123;  1870 
(Pt.  1),  348.  360  (Pt.  2),  136,  138. 130, 
131,  141,  185,  189,  193:  1871  (Pt.  1), 
195,  204,  274,  279  (Ft.  2),  301,  207; 

1872  (Pt.  2),  148, 150, 151 ;  1874  (Pt.  1). 
345,  347:  1875  (Pt.  1).  176,  177,  190, 
201,  211  (PU  2),  106, 112, 115, 131, 134, 
137 ;  1876  (Pt.  1),  13,  20,  28.  35,  40, 45, 
50,  53  (Pt.  2),  78,  81,  84,  89,  91,  94,  96, 
98;  1877  (Pt.l),  301,  303. 

FBurr,  medicinal  qualities  of,  1853 
(Pt.  2),  108. 

—  rooms,  construction  and  manage- 
ment of,  1856  (Pt.  2),  91,  92. 

—  growing,  influence  of  the  seasons 
upon,  1871  (Pt.  1),  275. 

~  -  progress  in,  1873  (Pt.  1),  23, 103- 

105. 
early  history  of.  In  this  country, 

1873  (Pt.  1),  22, 103. 

—  See  islto  Apples,  Grapes,  Pears, 
Peaches,  &c. 

—  trees,  pruning  of,  1853  (Pt.  2), 
112;  1854  (Pt.  2),  24,  85,  101;  1856 
(Pt.  2),  192;  1867  (Pt.  2),  316;  1859 
(Pt.  1),  86  (Pt.  2),  129;  1868  (Pt.  2), 
129;  1875  (Pt.  2),  101, 

washes  for,  1854  (Pt.  2),  84,  85; 

1859  (Pt.  2),  130;    1875  (Pt.  1),  179 

187, 189, 190. 
mulching     of,     desirable,    1854 

(Pt.  2),  87,  89,  420. 
best  locations  for  planting  or- 
chards of,  1857  (Pt    2),    315;   1859 

(Pt.  1),  73;  1862  (Pt.  1),  7a 
thorough  drainage  essential  to 

the  cultivation  of,  1859  (Pt.  1),  72; 

1862  (Pt.  1),  78;  1871  (Pt.  1),  275. 
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(Pt.  1),  68,  82;  1861  (Pt.  2),  88;  1865 
(Pt.  2).  42;  1866  (Pt.  2),  124, 126;  1869 
(Pt  1).  100,  101,  108;  1870  (Pt.  1), 
348,  350;  1876  (Pt.  1),  2&-28,  31;  1877 
(Pt.  1),  310, 311. 

Fbuits,  methods  of  producinK  new 
varieties  of,  1869  (Pt.  1),  104,  111, 
117. 

for   the   improvement   of,    1875 

(Pt.  1).  234,  237. 

—  value  of,  as  food,  1855  (Pt.  2),  267, 
374;  1862  (Pt.  1),  70;  1875  (Pt.  2),  17, 
18;  1876(Pt.  1),14. 

—  importance  of  producing  from 
seed  new  and  improved  varieties 
of,  suited  to  each  locality,  1859 
(Pt.  1),78;  1862  (Pt.  1),  80. 

—  the  maturity  of,  depends  on  fer- 
mentation, 1859  (Pt.  1),  82. 

—  varieties  of,  should  be  chosen, 
adapted  to  varieties  of  soil  and  of 
aspect,  &c.,  1862  (Pt.  1),  79. 

of   different,   recommended  for 

culture,  18n  (Pt.  1),  307,  309,  310. 

—  should  be  judiciously  thinned,  1862 
(Pt.  1),  82;  1860  (Pt.  1),  99,  233;  1871 
(Pt.  1),  277. 

—  small,  the  culture  of,  profitable, 
1867  (Pt.  2),  3;  1868(Pt.  1).  53,  276. 

—  extent  of  the  exportation  of  our, 
1877  (Pt.  1),  303. 

~  quantities  of,  grown  in  California, 
1870  (Pt.  1).  260,  265,  269,  272. 

Fuel  consumed  by  railroad  locomo- 
tives, 1856  (Pt.  2),  205,  209,  216. 

Fungi,  characteristics  of  growth  of, 
1872  (Pt.  1),  60-62;  1877  (Pt.  1),  37, 
40,  42,  220,  233. 

FuTUBK  of  agriculture,  1855  (Pt.  2), 
263;  1858  (Pt.  2),  51, 59 (Pt.  2),  48;  1868 
(Pt.  2),  53,  65. 

Functions  of  roots.    See  Boots. 

Galloways,   characteristics   of  the, 

1855  (Pt.  2),  178. 
Gama-Okass,  characteristics  of,  1856 

(Pt  1),  88. 
Game-Fowls,  characterlHtlcs  of,  1857 

(Pt.  1),  135;   1804  (Pt.  2),  133;  1867 

(Pt.  2),  186;  1868  (Pt,  2),  222;  1876 

(Pt.  1),  81. 
Gamobe,  Professor  John,  method  of, 

for   preserving  meat,  1867  (Pt.  1), 

303. 

—  lecture  by,  on  the  preservation  of 
meats,  1868  (Pt.  1),  124. 


Gapes  in  poultry,  cause  of,  1873  (Pt.  1), 
336. 

Gabdenino,  market.  See  Market-gar- 
dening. 

Gabdneb,  E.  M.,  report  by,  on  horses, 
1867  (Pt.  2),  165, 169. 

Gardner,  E.  W.,  statement  of,  on 
experiments  with  manures,  1861 
(Pt.  2),  154. 

Gahfieu),  H.,  reiMjrt  by,  on  the  agri- 
cultural survey  of  Berkshire  Coun- 
ty, 1865  (Pt.  1),  310. 

Garget,  cause  of,  and  remedy  for, 
1865  (Pt.  1),  76,  81,  83,  85;  1871  (Pt.  1), 
188,189;  1874  (Pt.  1),  28. 

Gas,  lime,  value  of,  as  a  fertilizer,  1858 
(Pt.  2).  195;  1867  (Pt.  1),  200, 201, 239; 
1869  (Pt.  1),  50. 

Gauge  for  measuring  the  pressure  of 
sap,  description  of,  1873  (Pt.  1),  187. 

Geddes  harrow,  construction  and  use 
of  the,  1855  (Pt  1),  63. 

Geisburg,  agricultural  institute  at, 

.    description  of  the,  1863  (Pt.  1),  167. 

General  Court,  early  acts  of,  in  rela- 
tion to  agriculture,  1856  (Pt.  2),  3. 

Geri£AN  potash-salts.    See  Stassfurt. 

Germany,  Central,  characteristics  of 
cattle  of,  1863  (Pt.  1),  121. 

—  condition  of  agriculture  in,  1862 
(Pt.  1),  303,  305,  308,  332,  356. 

Germ,  description  of  structure  of  the, 
1873  (Pt.  1),  227;  1874  (Pt.  1),  161; 
1877  (Pt.  1),  65,  66. 

Germination,  process  of,  1871  (Pt.  1), 
84,85;  1873  (Pt.  1),  160, 161. 

Generation,  methods  of,  1874  (Pt.  1), 
153, 157, 160, 166, 167. 

Geysers  of  California,  description  of 
the,  1870  (Pt.  1),  276,  277. 

Girdling  trees  and  plants,  results 
from,  1873  (Pt.  1),  175. 

Glaciers,  effect  of,  on  soil  and  cli- 
mate, 1863  (Pt.  1),  65, 56;  1864  (Pt.  1), 
173;  1868  (Pt.  1).  163. 

—  direction  of  movement  of,  1864 
(Pt.  1),  173, 176;  1868  (Pt.  1),  163, 173. 

—  characteristics  of,  1864  (Pt.  1),  177; 
1868  (Pt.  1),  164;  1875  (Pt.  1),  105-107. 

—  rapidity  of  movement  of,  under 
different  circumstances,  1864  (Pt.  1), 
178, 179. 

—  cause  of  movement  of,  1864  (Pt.  1), 
179. 

—  when  they  become  icebergs,  1864 
(Pt.  1),  180. 
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GrjuriKM,  mechAiik-al  force  of,  1861 
(Pt.  1).  180;  1868  (Pt.  1).  170.  172. 

—  process  of  formation  of,  1868(Pt.  1), 
165. 

—  characteristics  of  moniiies  in,  1868 
(Pt.  1).  169. 

GLADDE9,  EoT.  W.,  MddTPm  by,  on 

the  relations  of  soiJ-cnltare  to  sool- 

cultnre,  1869  (Pt.  2),  45. 
on  the  old  and  the  new,  1877 

(Pt.  2),  15, 17,  21. 
Glasteb  cattle,  characteristios  of,  1863 

(Pt.  1),  122, 123. 
GLASiTEYnr  in  Ireland,  description  of 

the   Albert  Model   Farm   at,  1863 

(Pt.  1),  242. 
Glass,  properties  of,  1874  (Pt.  1).  88, 89. 

—  houses,  fiir  winter  gardening,  nse 
of,  1874  (Pt.  1),  88, 90, 104;  1877  (Pt  1), 
27. 

mode    of    constructing,    1874 

(Pt.  1),  97-100. 103. 

tnoile  of  heating,  1874  (Pt.  1), 

92, 96. 101. 108. 

history  of,  1874  (Pt.  1),  89-91. 

proper  site  for,  1874  (Pt.  1),  93, 

94.96. 

GoLDSMTTH  beetle,  description  and 
habitM  of  the,  1872  (Pt.  1),  244. 

Gold  and  silver  as  reliable  represen- 
tatives of  value,  1874  (Pt.  2),  12,  15, 
21. 

Gk>LD,  T.  S.,  lecture  by,  on  fruit  and 
fruit-culture,  1876  (Pt.  1),  13, 20,  29. 

GoES8BfAK!r,  Professor  C.  A.,  lecture 
by,  on  salt,  and  Its  uses  in  agricul- 
ture, 1869  (Pt.  1),  18. 

on  home  rejwurces  of  fertilizers, 

1873  (Pt.  1),  112, 132. 

—  report  by,  upon  the  production  of 
beeUflugar,  1870  (Pt.  2),  supplement. 

upon  dairy  products,  1871  (Pt.  2), 


Good  farming,  requisites  and  evi- 
dences of,  1853  (Pt.  2),  1. 

—  feeding  is  the  foundation  of  good 
breeding  in  cattle-hnsbandrv,  1857 
(Pt.l),53. 

GooDXAX,  BSchaid,  address  by.  on  the 

relation  of  agricultnie  to  the  State, 

1868  (Pt.  2),  38.  51. 
on  the  opportnnitlen  of  the  New- 

Enghind  farmer.  1869  (Pt  2),  63. 
on  cattle-husbandry,  1870  (Pt  2), 

22,37. 
on  how  farming  pays,  1874  (Pt  2), 

39,49. 

—  report  by.  npon  the  Agricultnral 
College.  1870  (Pt.  1).  304. 

Goodrich,  H.  G.,  essay  by,  on  educa- 
tion and  agriculture,  1872  (Pt.  2).  75. 

(JooDwnr,  John  A.,  report  by,  on 
swine,  1858  (Pt.  2),  288. 

—  address  by,  on  the  interests  of 
agriculture,  1864  (Pt  2),  20. 

(tOose-Gbass,  characteristif^  and  nat- 
ural history  of,  1856  (Pt  1),  49,  110, 
119. 

Gbadb  bulls  should  not  be  used  in 
breeding.  1866  (Pt.  1),  101. 

—  cows,  value  of,  for  the  dairy,  1857 
(Pt.  1),  52. 

—  stock,  compared  with  pure-blooded 
stock,  1866  (Pt.  1),  101. 

Grades,  general  value  of,  1857  (Pt.  1), 
43,  47.  51,  59,  60;  1872  (Pt.  1).  117, 
119  (Pt.  2),  171, 173;  1874  (Pt  2).  103, 
104. 

—  on  roads,  methods  of  adjusting, 
1869  (Pt  2),  209,  268.  288,  290. 

Grafted  trees,  peculiarities  of,  1873 
(Pt.  1),  176, 177. 

Grafts  exert  an  influence  on  tlie  par- 
ent stock,  1869  (Pt.  2),  5;  1870  (Pt.  1), 
295. 


Digitized  by 


Google 


ANALYTICAL  INDEX. 


xlv 


GRAHAM 


GRAPB 


Gbaham,  E.»  report  by,  on  ludiati 
corn,  m\S  (Ft.  2),  139. 

—  -  on  apple-orchards,  1870  (Pt.  2), 
113, 115. 

on  grain-crops,  1871  (Pt.  2),  189, 

217,  225. 
on    roots   and   vegetables,  1873 

(Pt.  2),  96. 
Geain,  waste  of,  by  over-ripening, 

1861  (Pt  1),98. 
Gbape,  Black  Hamburg,  bow  to  grow 

the,  1867  (Pt.  1),  132. 

—  Concord,  characteristics  of  the, 
1873  (Pt.  1),  2<»,  308,  313. 

—  characteristics  of  different  varie- 
ties of  the,  1855  (Pt.  2),  271;  1858 
(Pt.  2),  316;  1869  (Pt.  1),  88;  1862 
(Pt.  1),  108;  1863  (Pt.  2),  134;  1864 
(Pt.  2),  80.  86,  147;  1865  (Pt.  1),  169; 
1866  (Pt.,1),  133, 148;  1868  (Pt.  1),  67; 
1873  (Pt.  1),  295,  308,  312. 

—  -  and  methods  of  making.  See 
Wine. 

—  desirable  varieties  of  the,  1854 
(Pt.  2),  92;  1859  (Pt.  1),  88,  99,  102 
(Pt.  2),  278;  1863  (Pt.  2),  134;  1869 
(Pt.  1),  234;  1877  (Pt.  1),  308. 

—  errers  in  the  propagation  of  the, 
1864  (Pt.  1),  240. 

—  extent  of  culture  of  the,  in  France, 
1864  (Pt.  2),  79. 

—  growing,  importance  of  the  indus- 
try of,  1865  (Pt.  1),  323;  1866  (Pt.  1), 
127;  1868  (Pt.  1),  64,  65. 

in  America,  magnitude  of,  1873 

(Pt.  1),  104,  310. 
in  Burgundy,  methods  of,  1862 

(Pt.  1),  248. 
in   California,   extent   of,    1870 

(Pt.  1),  264.  265;  1873  (Pt.  1),  310. 
in  Germany,  methods  of,    1862 

(Pt.  1),  309. 

—  house,  how  to  make  a  cheap,  1867 
(Pt.  1),  132. 

description  of  a,  1867  (Pt.  2),  101, 

102. 

—  how  varieties  of  the,  are  produced 
from  see«llings,  1859  (Pt  1),  91;  1864 
(Pt.  1),  77. 

—  Johaunisberg,  characteristics  of 
the,  1868  (Pt.  1),  123. 

—  our  seasons  are  too  short  for  some 
varieties  of  tlie,  1859  (Pt.  1),  90. 

—  yield  of  the,  1866  (Pt.  1),  136  (Pt.  2), 
40,  45;  1867  (Pt.  2),  6;  1868  (Pt.  1),76; 
1869  (Pt.  2),  114. 


Gbapb  culture,  astonishing  growth 
of,  in  this  country,  1868  (Pt.  1),  76, 
88,89. 

grafting  the  vine  in,  1863  (Pt.  2), 

137, 153;  1864  (Pt.  2),  137, 163. 

methotls  of,  1855  (Pt.  2),  267,  273; 

1857  (Pt.  2),  308;  1858  (Pt.  2),  316; 
1859  (Pt.  1),  88,  90  (Pt.  2),  278;  1861 
(Pt.  1),  128,  208;  1862  (Pt.  1),  85,  89, 
92,  99, 104,  228,  311,  347  (Pt.  2),  174; 

1863  (Pt.  1),61  (Pt.2),  133,  137,  144; 

1864  (Pt.  1),  66,  69,  78,  90«  238,  240 
(Pt.  2),  78, 82, 84, 149;  1865  (Pt.  1),  168, 
166, 323 ;  1866  (Pt.l),  137, 140  (Pt.  2),  44 ; 

1867  (Pt.  1),  97, 100;  1808  (Pt.  1),  76, 
88,  89;  1869  (Pt.  2),  117, 119, 122, 147; 

1870  (Pt.  2),  122, 123, 125, 129, 132, 134; 

1871  (Pt.  1),  200,  206,  208,  222;  1873 
(Pt.  1),  280,  281,  306;  1^74  (Pt.  2),  76, 
77;  1876  (Pt.  2),  115, 117, 119, 121, 123, 
127, 131. 

profitable,  1857  (Pt.  2),  308;  1859 

(Pt.  1),  89;  1861  (Pt.  2),  209;  186^ 
(Pt.  1),  85, 105;  1863  (Pt.  1),  61;  1864 
(Pt.  1),  76;  1866  (Pt.  1),  164,326;  1866 
(Pt.  1),  135;  1867  (Pt.  1),  110  (Pt.  2),  4, 
6;  1869  (Pt.  2),  114, 117, 118, 123;  1871 
(Pt.  1),  208. 

renewal  system  in,  1857  (Pt.  2), 

314;  1859  (Pt.  1),  94;  1862  (Pt.  1),  93; 
1863  (Pt.  1),  52;  1864  (Pt.  1),  71  (Pt.  2), 
83,  84,  162. 

soil  for  successful,  1857  (Pt.2),  809; 

1862  (Pt.  1),  87;  1863 (Pt.  1), 61  (Pt.2), 
137,  144;  1864  (Pt.  1),  66,  78,  238 
(Pt.  2),  80,  82,  146,  148;  1865  (Pt.  1), 
166,  324;  1866  (Pt.  1),  127  (Pt.  2),  41; 

1868  (Pt.  1),  66,  77;  1869  (Pt.  2).  114; 
1871  (Pt.  1),  206;  1873  (Pt.  1),  276. 

—  vines,  age  of,  to  plant,  1862  (Pt.  1), 
91;1873(Pt.l),  279,306. 

aspect  for,  1867  (Pt.  2),  310;  1859 

(Pt.  1),  90;  1862  (Pt.  1),  88;  1863 
(Pt.  1),  63;  1864  (Pt.  1),  67  (Pt.  2), 
80,  146,  148;  1866  (Pt.  1),  157;  1868 
(Pt.  1),  65,  77;  1871  (Pt.  1), 
206. 

best  methods  for  planting,  1857 

(Pt.  2),  310;  1869  (Pt  1),  94;  1862 
(Pt.  1),  92  (Pt.  2),  174;  1863  (Pt.  1), 
53;  1864  (Pt.  1),  238  (Pt.  2),  82. 

diseases  of,  1864  (Pt.  2),  165;  1866 

(Pt.  1),  132,  140;  1867  (Pt.  1),  89,  96, 
97;  18n  (Pt.  1),  226,  227,  229. 

hybridization,  or  cros.s-fertiliza- 

tion  of,  1862  (Pt.  1),  104;  1865  (Pt.  1), 
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IM;  1866  (Pt.  1),  129,  149,  150;  1867 
(Pt.  1),  117. 

Obape  culture,  manured  for,  1850  (Pt. 
1),  94;  1862  (Pt.  1),  88  (Pt.  2),  174; 
1863  (Pt.  1),  52  (Pt.  2),  137, 144;  1864 
(Pt.  1),  66;  (Pt.  2),  149;  1865  (Pt.  1), 
175;  1866  (Pt.  1),  130,  242  (Pt.  2), 
42;  1867  (Pt.  2),  62;  1873  (Pt.  1),  302, 
312;  1875CPt.  1),27,48. 

methodH    of    propagating,    1859 

(Pt.l),  91,97;  1862(Pt.l),96,99;  1864 
(Pt.  1),  77  (Pt.  2),  147, 152;  1865  (Pt.  1), 
153, 163;  1866  (Pt.  1),  128. 

—  -  old,  restored  to  fertility  by  au  ap- 
plication of  ashefl,  1866  (Pt.  1),  244. 

preparation  of  the  soil  for,  1862 

(Pt.  1),  90;  1863  (Pt.  1),51  (Pt.  2),  137, 
144;  1864  (Pt.  1),  69  (Pt.  2),  80,  82; 

1866  (Pt.  1),  130;  1873  (Pt.  1),  277. 
should  be  laid  down  in  the  fall, 

1861  (Pt.  2),  206;  1864  (Pt.  2),  84;  1867 
(Pt.  1),  119. 

should  not  be  denuded  of  leaves, 

1858  (Pt.  2),  314;  1867  (Pt.  1),  97;  1877 
(Pt.  1),  234. 

time  for  planting,  1857  (Pt.  2),  311 ; 

1862  (Pt.  1),  91;  1873  (Pt.  1),  280,  281, 
306. 

and  methods  of  training  and 

pnming,  1857  (Pt.  2),  312,  314;  1858 
(Pt.  2),  315;  1859  (Pt.  1),  94;  1861 
(Pt.  2),  208;  1862  (Pt.  1),  92,  95;  1863 
(Pt.l),  52  (Pt.  2),  138;  1864  (Pt.  1), 
71  (Pt.  2),  82,  84,  150;  1865  (Pt.  1), 
169;  1866  (Pt.  1),  138,  140  (Pt.  2),  44; 

1867  (Pt.  1),  97,  103,  109,  129;  1868 
(Pt.  1),  66;  1873  (Pt.  1),  285,  296,  305, 
811. 

utility  of  spur-pruning  of,  1859 

(Pt.  1),  96;  1861  (Pt.  2),  208;  1862 
(Pt.  1),  95;  1863  (Pt.  1),  52;  1864 
(Pt  1),  72  (Pt.  2),  85, 151. 

—  -  what  constitutes  hardy,  1862 
(Pt.  1),  86;  18(J4  (Pt.  2),  85;  1865 
(Pt.  1),  325;  1866  (Pt.  1),  137  . 

—  wine,  i>ereentage  of  alcohol  in, 
1865(Pt.  1),  167. 


Obass,  early  cultivation  of,  in  Massa- 
chusetts, 1856  (Pt.  2),  5. 

—  crop,  importance  of  the,  1868 
(Pt.  1),  201;  1877  (Pt.  1),  121. 

—  difference  of  value  of,  when  grown 
in  sunshine  and  shade,  1856  (Pt.  1), 
136, 139, 143. 

—  effect  of  soil  and  seasons  on,  1856 
(Pt.  1),  10, 121, 136. 

—  nutritive  value  of,  1866  (Pt.  1),  120, 
126,  129,  134,  169;  1868  (Pt  1),  203; 

1872  (Pt.  1),  20,  27, 122,  235. 

—  importance  of  mixing  different 
varieties  of,  1866  (Pt.  1),  160,  152, 
165,  166,  168;  1871  (Pt.  1),  21;  1877 
(Pt.  1),  124,  136. 

—  classification  of  varieties  of,  1856 
(Pt  1),  10, 118,  124. 

—  analysis  of  varieties  of,  1866  (Pt.  1), 
62,  126, 129,  130. 

~  history  of  the  culture  of,  in 
America,  1866  (Pt  2),'  35;  1868 
(Pt.  1),  202;  1873  (Pt.  1),  14,  16,  22, 
37,  38,  48,  206,  208,  214. 

—  lands,  fall  feeding  injurious  to, 
1856  (Pt.  1),  209,  211;  1868  (Pt.  1), 
219  ;  1873  (Pt.  1),  211,  212. 

for  mowing,  statistics  of  ai^a  of, 

1867  (Pt.  1),  245. 
necessity     for     draining,     1856 

(Pt.  1),  212;  1868  (Pt  1),  217. 
method   of    ti-eatment   of,   1856 

(Pt.  1),  212,  216,  232;  1869  (Pt.  1),  85, 

89,  90,  93, 160,  167;  1872  (Pt.  1),  8, 89; 

1873  (Pt  1,  48,  205,  208, 212,  215,  222. 
preparation  and   seeding  down 

of,  1871  (Pt.  1),  18,  27;  1872  (Pt.  2), 
131. 

top-dressing  of,  utility  of,  1856 

(Pt.  1),  218. 

utility  of  the  practice  of  fallow- 
ing of,  1873  (Pt.  1),  123,  207,  209,  2 19. 

UHe  and  value  of  sand  on,  1873 

(Pt.  1),  213. 

—  seed,  cost  of  raising,  1854  (Pt  2), 
192. 

quantity  used  in  seeding  down. 
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22,  24,  201,  209,  226  (Pt.  2),  129;  1877 

(Pt.  1),  126, 136, 137,  165. 
Gbass  seed,  depth  to  cover,  1866  (Pt. 

1),  154;  1871  (Pt.  1),  21. 
weight  of,  1856  (Pt.  1),  153,  166, 

167. 
germination  of,  1866  (Pt  1),  14, 

139, 160, 154. 
selection    of,    1866  (Pt.  1),  149, 

150. 
importance  of  sowing  a  variety 

of,  1877  (Pt.  1),  125, 136. 

—  time  and  methods  of  curing  for 
hay.    See  English  Hay. 

Grasses  for  pasturage,  varieties  of, 
1863  (Pt.  2),  58,  63, 106. 

—  in  mowing-lands,  varieties  of,  1868 
(Pt.  1),  207. 

—  soils  best  adapted  to  the  growth 
of,  1872  (Pt.  1),  22,  200,  201. 

—  found  in  salt  marshes,  characteris- 
tics of,  1874  (Pt.  1),  332,  334,  836. 

~  essential  oils  of,  flavor  milk,  1874 

(Pt.  1),  19. 
Gbasshoppebs  in  Utah,  destruction 

by  the,  1871  (Pt.  1),  76,  77. 
Gravel  and  lime  wall,  description  of 

mode  of  constructing  a,  1854  (Pt.  2), 

246. 
Gravelly  soils  best  for  fowls,  1876 

(Pt.  1),  75. 
Gray,    John   C,  essay  by,  on  the 

climate   of    New    England,    1863 

(Pt.  1),  147. 

—  report  by,  on  forest-trees,  1854 
(Pt.  1),  139. 

Grazing  a  characteristic  in  our  fanny- 
ing, 1863  (Pt.  2).  33,  36,  40,  67, 100. 

Gregory,  J.  J.  H.,  report  by,  on  the 
cultivation  of  vegetables,  1866 
(Pt.  2),  423;  1857  (Pt.2),  327. 

on      poultry-husbandry,       1858 

(Pt.  2),  291. 

—  reports  by,  on  vegetables,  1869 
(Pt.  2),  135;  1871  (Pt.  2),  240. 

—  address  by,  on  observation  and 
experiment,  1859  (Pt.  2),  1. 

—  lecture  by,  on  the  field-culture  of 
roots  and  vegetables,  1870  (Pt.  1), 
229. 

—  essay  by,  on  originating  new  pota- 
toes, 1876  (Pt.  2),  37. 

—  statement  of,  on  crop  of  Indian 
corn,  1877  (Pt.  2),  68,  69. 

Green,  Linus,  statement  of,  on  farm 
improvements,  1853  (Pt.  2),  19. 


Green,  M.  B.,  report  by,  on  farm  im- 
provements, 1853  (Pt.  2),  24. 

Green,  Hugh  W.,  report  by,  on 
ploughing,  1863  (Pt.  2),  129. 

Green  crops,  value  of,  ploughed  under 
as  a  fertilizer,  1853  (Pt.  2),  136, 140 
1856  (Pt.  2),  238;  1858  (Pt.  2),  67,  79 
1865  (Pt.  2),  54;  1867  (Pt.  1),  237,238 
1869  (Pt.  1),  209  (Pt.  2),  143, 144;  1877 
(Pt.  1),  298. 

—  com  fodder,  method  of  making 
sour  food  of,  1873  (Pt.  2),  53. 

—  harbor  marshes,  reclamation  and 
improvement  of,  1874  (Pt.  1),  328, 
342;  1875  (Pt.  1),  5,  238,  240,  248; 
1876  (Pt.  1),  219;  1877  (Pt.  1),  253, 
257. 

—  meadow-grass,  characteristics  of, 
1856  (Pt.  1),  43,  45. 

Greenfield,  pu'blic  meeting  of  the 
board  at,  1864  (Pt.  1),  30,  90, 186. 

Grinnell,  James  S.,  reports  by,  on 
sheep-husbandry,  1858  (Pt.  2),  286; 
1860  (Pt.  1),  91. 

on  agriculture  on  Martha's  Vine- 

yanl,  1860  (Pt.  1),  ;i21. 

on  the  wastes  of  the  farm,  1861 

(Pt.  1),  72. 

Grignon,  in  France,  description  of 
the  agricultural  institute  at,  1863 
(Pt.  1),  217. 

GrinidwS,  characteristics  and  habits 
of  the,  1862  (Pt.  1),  143. 

Griswold,  "W.,  report  by,  on  swine, 
1853  (Pt.  2),  365. 

Ground  beetles,  habits  of  the,  1862 
(Pt.  1),  136. 

Guano,  use  and  value  of,  as  a  fertil- 
izer, 1863  (Pt.  2),  143;  1854  (Pt.  1),  86 
(Pt.  2),  13,  21,  26,  43,  82, 130, 136, 153; 

1855  (Pt.  2),  23,  31,  67,  78,  80,  102; 

1856  (Pt.  1),  213,  230,  267,  319  (Pt.  2), 
117,  121,  169,  172,  236,  238;  1857 
(Pt.2),  206;  1859  (Pt.  2),  163;  1866 
(Pt.2),  7, 16;  1867  (Pt.  2),  134;  1868 
(Pt.  1),  100, 283;  1870  (Pt.  1),  187,232, 
233;  1873  (Pt.  1),  353,  354,  366,  359; 
1874  (Pt>  1),  49,  361,  366,  370;  1876 
(Pt.  1),  303,  305,  309,  330,  336;  1876 
(Pt.  1),  259-261,  266;  1877  (Pt.  1),  325, 
326. 

—  description  of  deposits  of,  1864 
(Pt.  1),  84. 

—  effects  of,  when  applied  to  the  soil 
influenced  by  the  dryness  of  the 
season,  1854  (Pt.  1),  84. 
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Guano,  rules  to  regulate  the  use  of, 
1851  (Pt  1),  89;  1868  (Pt.  1),  283. 

—  duration  of  the  action  of,  1856 
(Pt.  2),  224,  225. 

—  the  standard  of  manure,  1868 
(Pt.  1),  JOl 

—  cost  of,  1868  (Pt.  1),  104,  283;  1876 
(Pt.  1),  259,  260,  265. 

—  analysis  of,  and  facts  relating  to 
different  kinds  of,  1873  (Pt.  1),  353, 
354,  356,  359;  1875  (Pt.  1),  303,  305, 
309,  330,  336;  1876  (Pt.  J),  259-261, 
265;  1877  (Pt.  1),  325,  326. 

—  but,  description  of  deposits  of, 
1876  (Pt.  1),  267,  268. 

—  rtsh,  value  of,  1854  (Pt.  1),  32;  1868 
(Pt.  1),  105;  1870  (Pt.  1),  196,  203,225, 
232;  1873  (Pt.  1),  355;  1874  (Pt.  1), 
371;  1875  (Pt.  1),  312-314,  316,  320; 
1876  (Pt.  1),  279. 

Guenon's  theory,  application  of,  1853 
(Pt.  2),  282,  321. 

Gypsum,  use  and  value  of,  as  a  fertil- 
izer, 1853  (Pt.  1),  77;  1854  (Pt.  2),  75, 
78,  J  36, 138;  1855  (Pt.  2),  67,  303;  1856 
(Pt.  1),  224,  227;  1857  (Pt.  2),  166, 203; 
1859  (Pt.  2),  44,  54;  1864  (Pt.  1),  84, 
98;  1866  (Pt.l),  245;  1867  (Pt.l),  236; 
1868  (Pt.  1),  220, 221 ;  1871  (Pt.  1),  100, 
113;  1875  (Pt.  1),  124-126, 128. 

Hadwek,  O.  B.,  essay  by,  on  root- 
cropH  and  their  cultivation,  1874 
(Pt.  1),  110. 

on  tree-culture,  1876  (Pt.  1),  227. 

—  address  of  welcome  to  the  board 
by,  at  Worcester,  1876  (Pt.  1),  7. 

—  report  by,  on  the  exhibition  in 
connection  with  the  meeting  of  the 
board  at  Worcester,  1876  (Pt.  1),  28. 

on  the  Agricultui-al  College,  1877 

(Pt.  1).  240. 
Halsted,  K.  N.,  paper  by,  on  the 

management     of     night-soil,    1877 

(Pt.  1),  162,  184. 
Hagab,  Amos,  statement  of,  on  man- 


Hambubq,  report  of  the  international 
exhibition  at,  1863  (Pt.  1),  105. 

—  fowls,  characteristics  of  the,  1876 
(Pt.  1),  68,  59,  U, 

Hampden  County,  history  of  stock 
Improvement  in,  1861  (Pt.  2),  188. 

—  agricultural  survey  of,  1865  (Pt.  1), 
304-306. 

—  principal  oroi>8  raised  in,  1865 
(Pt.  1),  305. 

—  thoroughbred  stock  in,  1865  (Pt.  1), 
306. 

Hampshibe  County,  agricultural  sur- 
vey of,  1865  (Pt.  1),  297,  oOO,  304; 
1866  (Pt.  1),  oOO;  1871  (Ft.  2),  149, 
151. 

—  condition  of  agriculture  in,  1865 
(Pt.  1),  300,  303;  1871  (Pt.  2),  149, 151. 

—  West,  agricultural  survey  of,  1866 
(Pt.  1),  300. 

principal  crops  of,  1866  (Pt  1), 

300,301. 
thoroughbred     stock    in,     1866 

(Pt.  1),  302. 
desirable  improvements  in  the 

agriculture  of,  1871  (Pt.  2),  154, 157. 
Habdhack,  growth  of,  and  methods 

of  extkpating,  1864  (Pt.  1),  b5;  16*2 

(Pt.  1),  221,  222. 
Hake,  northern,  habits  and  charac- 
teristics of  the,  1861  (Pt.  1),  187. 
Harris,  Dr.  T.  W.,  account  by,  of  the 

cranberry- worm,  1853  (Pt.  1),  59. 

—  resolutions  by  Board  of  Agricul- 
ture on  the  death  of,  1855  (Pt.  1),  47. 

—  reprint  of  treatise  by,  on  insects 
injurious  to  vegetation,  1860  (Pt.  1), 
271;  1861  (Pt.  1),  196. 

Haarlem  Lake  in  Holland,  results 

following  the  pumping  out  of,  1864 

(Pt  2),  22;  1874  (Pt.  1),  333. 
Hard  fescue-grass,  characteristics  of, 

1866  (Pt.  1),  68, 118,  124, 129, 164. 
Harris,  William  B.,  statement  of,  on 

management  of  apple-orchards,  1853 

(Pt.  2),  79. 
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Haktwbll,  Samuel,  statement  of,  on 
farm  management,  18<52  (Pt.  2),  84. 

—  report  by,  on  adipocere,  1864  (Pt.  1), 
228. 

Habwood,  Joseph  A.,  statement  by, 

on  farm-management,  1862  (Pt.2),  88. 

Hassock-Grass,    characteristics    of, 

1856  (Pt.  1),  71,  118,  154. 
SUvBRHiLii,  history  and  growth  of, 

1876  (Pt.  1),  9, 10. 

—  public  meeting  of  the  board  at, 
1876  (Pt.  1),  6. 

Hawks,  Charles,  report  by,  on  prepa- 
ration and  management  of  manures, 

1857  (Pt.  2),  200. 

Hay,  wet  meadow,  characteristics  and 
value  of,  1853  (Pt.  1),  28. 

—  salt,  characteristics  and  value  of, 
1853  (Pt,  1),  29. 

—  nutritive  value  of,  1856  (Pt.  1),  111, 
112,  117,  134,  135;  1868  (Pt.  1),  202, 
302. 

—  percentage  of  loss  of,  if  unhoused 
in  winter,  1868  (Pt.  1),  154. 

—  after  being  stored,  should  not  be 
exposed  to  the  atmosphere,  1868 
(Pt.  1),  214. 

—  caps,  the  nse  of,  recommended, 
1856  (Pt.  1),  204, 207 ,  1871  (Pt.  1),  56,57. 

—  crop,  value  and  importance  of 
the,  1853  (Pt.  1),  23;  1855  (Pt.  1).  67; 
1868  (Pt.  1),  200,  205;  1872  (Pt.  1),  199, 
205,  285  (Pt.  2),  128,  131,  133;  1873 
(Pt.  1),  16,  37,  38,  48,  256  (Pt.  2),  28; 
1875  (Pt.  2),  46. 

not  saved  by  the  Indians,  1873 

(Pt.  1),  6. 
history  of  the  cultivation  of  the, 

in  this  country,  1877  (Pt.  1),  124, 125. 
average,  per  acre,  1853  (Pt,  1),  24, 

25;  1868  (Pt.  1),  215. 
necessity  for  tiie  increase  of  the, 

1853  (Pt.  1),  24;  1868  (Pt.  1),  205. 
how  to  make  the  most  of  the, 

1863  (Pt.  2),  97,  99, 100,  166. 
statistics  of  the,  1867  (Pt.  1),  245; 

1870  (Pt.  1),  340;  1871  (Pt.  1),  18. 
time  and  method  of  harvesting 

the.    See  English  hay. 
how  it  may  be  increased,  1872 

(Pt.  2),  2, 14,  70, 116, 117. 

—  tea,  value  of,  for  calves,  1867  (Pt.  1), 
37. 

—  tedders,  utility  and  economy  of, 

1858  (Pt,  2),  236;   1867  (Pt.  1),  291, 
293;  1868  (Pt.  2),  171. 


Hayes,  J.  H.,  statement  of,  on  re- 
claiming meadows,  1853  (Pt.  2),  51. 

Hayes,  George,  statement  of,  on  In- 
dian corn,  1853  (Pt.  2),  152. 

Hayes,  J.  F.  C. ,  report  by,  on  grow- 
ing root^rops,  1865  (Pt.  2),  73. 

Hayward,  Joel,  statement  of,  on 
growing  Indian  corn,  1853  (Pt.  2), 
157. 

Hayward,  Joseph,  report  by,  on  the 
plan  of  a  bam,  1863  (Pt.  2),  236. 

Heating  glass  houses,  modes  of,  1874 
(Pt.  1),  92,  93,  95,  101, 108. 

Heat  of  fermenting  manures  utilized, 
1874  (Pt.  1),  93,  94, 

Hedges,  utility  and  management  of, 
1854  (Pt.  2),  107;  1856  (Pt.  2),  222; 
1857  (Pt.  2),  12;  1866  (Pt.2),  69,60; 
1867  (Pt.  1),  230, 231;  1868  (Pt.  2),  131, 
134. 

—  shrubs,  valuable  for,  1854  (Pt.  2), 
108;  1857  (Pt.  2),  12;  1867  (Pt.  1),  231. 

—  buckthorn,  characteristics  of,  1854 
(Pt.  2),  109;  1867  (Pt.  1),  231. 

—  arborvitse,  characteristics  of,  1854 
(Pt.  2),  109. 

Hbifers,  feeding  and  management 
of,  1870  (Pt.  2),  186, 188;  1871  (Pt.  1), 
183, 186  (Pt.  2),  278;  1876  (Pt.  2),  148. 

Hemiptera,  characteristics  of  the, 
1862  (Pt.  1),  126, 176. 

Hengeveld,  G.  J.,  paper  by,  on  the 
Dutch  cattle,  1873  (Pt  2),  119,  IW. 

Henxery,  methods  of  constructing 
and  fitting  a,  18(^  (Pt.  2),  138;  1868 
(Pt.  2),  210;  1876  (Pt.  1),  61-63,  76. 

Hen-Manure.    Sec  American  guano. 

Hkns,  period  in  which  they  are  most 
profitable  as  layers,  1876  (Pt.  1),  84. 

—  best  method  of  setting,  1876  (Pt.  1), 
65. 

Herd-Books,  use  of,  to  prove  thor- 
oughbreds, 1870  (Pt.  1),  128. 

Herd's-Grass,  or  Timothy,  charac- 
teristics and  value  of,  1856  (Pt.  1), 
13,  20,  25,  68,  124, 129, 151, 171;  1871 
(Pt.  1),  53. 

Hereditary  influence  in  the  im- 
provement of  stock,  1872  (Pt.  1),  75, 
80, 102, 112,158. 

Herbfords,  characteristics  and  value 
of.    6'ee  Cattle. 

—  jx^ints  of  excellence  in,  1853  (Pt.  1) 
109. 

—  origin  and  history  of  the,  1867 
(Pt.  1),  29,  33;  1870  (Pt.  2),  28. 
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Hbrefobds,  experiments  in  feeding, 
1867(Pt.l),31. 

—  fatten  more  economically  than  do 
Shorthorns,  1857  (Pt.  1),  32,  35. 

—  history  of  importations  of,  to  the 
United  States,  1857  (Pt.  1),  34. 

Hero,  J.  H.,  report  by,  on  jwultry, 

1877  (Pt.  2),  104, 106, 108. 
Hesphromvs,  characteristics  of,  1861 

(Pt.  1),  180. 

—  leucopus,  description  and  habits  of, 
1861  (Pt.  1),  180. 

Hessian  iiy,    enemies    of  the,  1862 

(Pt.  1),  174. 
Heteroptera,   characteristics     and 

habits  of  the,  1862  (Pt.  1),  176. 
Hebschel,  Clemens,  prize  essay  by, 

on  road-making,  1869  (Pt.  2),  207, 

263. 
Hebsby,  Edmund,  essay  by,  on  the 

best  methods  of  offering  premiums 

by  agricultural  societies,  1877  (Pt.  1), 

295. 

—  statement  of,  on  Indian  com,  1877 
(Pt.  2),  73. 

Hickory-Trees,  characteristics  and 
value  of,  1875  (Pt.  1),  144,  150,  268, 
269. 

High  prices  for  poultry,  1876  (Pt.  1), 
67. 

—  farming,  address  upon,  1854  (Pt.  2), 
5a3. 

means  good  farming,  1854  (Pt.  2), 

503. 
Highways  of  Massachusetts,  number 

of  miles,  and  statistics  of  the,  1870 

(Pt.  1),  23,  43. 
•<-  trees  that  should  be  planted  along 

the,  1866  (Pt.l),  277. 
HiLLiARD,  George  S.,  address  by,  on 

why  a  Massachusetts  farmer  should 

be  content,  1860  (Pt.  2),  42. 
Hildreth,  Lewis  H.,  statement  of, 

on  farm  management,  1854  (Pt.  2),  15. 
Hill,  Aug.,  report  by,  on  bulls,  1853 

(Pt.  2),  288. 
Hill,  Thomas,  address  by,  on  educa- 
tion in  agriculture,  1868  (Pt.  2),  24, 

39 


HiNGHAM,  list  of  forest-trees  and 
shrubs  of,  1867  (Pt.  2),  109,  115. 

HwTs  for  the  management  of  agri- 
cultural societies.  /See  Agricultural 
societies. 

History  of  early  stock-raising  in 
Massachusetts.    See  Cattle. 

—  of  different  epochs  in  tlie  formation 
of  the  earth,  1866  (Pt.  2),  62. 

—  of  agricultural  education  in  Massa- 
chusetts, 1870  (Pt.  2),  70,  72,  74. 

—  of  glass-house  gardening,  1874 
(Pt.  1),  89-91. 

Hitchcock,  Etiward,  address  by,  on 
sciences  applicable  to  farming,  1856 
(Pt.  2),  47. 

on  poisous  of  the  farmer's  life, 

1875  (Pt.  2),  13,  21. 

Hoe,  Plumer's  Adjustable,  descrip- 
tion of  the,  1867  (Pt.  1),  288. 

Hog,  points  of  a  good,  1853  (Pt.  2), 
362,  380. 

—  peculiarities  of  the,  1854  (Pt.  2),  372. 

—  management  of  the,  1865  (Pt.  1),  92; 
1874  (Pt.  1),  130,  199,202. 

—  breeding  of  the,  profitable,  1874 
(Pt.  1),  130, 199,  202. 

—  experiments  in  feeding  the,  1874 
(Pt.  1),  132, 134, 135,  140. 

—  feeding  and  management  of  the. 
See  Swine. 

—  manure,  value  of,  as  a  fertilizer, 
1854  (Pt.  1),  22;  1874  (Pt*  1),  141, 194, 
196,  198. 

Hogs,  characteristics  of  the  Suffolk 

breed  of,  1853  (Pt.  2),  366,  376;  1854 

(Pt.  2),  374;  1857  (Pt.  1),  127. 
of  the   Chinese   breed  of,    1853 

(Pt.  2),  375. 
of  the  Middlesex  breed  of,  1853 

(Pt.  2),  377. 
of  the  Neapolitan  breetl  of,  1853 

(Pt.  2),  378;  1857  (Pt.  1),  127. 
of  the  improveil  Essex  breed  of, 

1853  (Pt.  2),  379;  1857  (Pt.  1),  129. 
of  the  Mackay  Essex  breed  of, 

1858  (Pt.  2),  288. 

—  raising,    profitable,   1854   (Pt   2), 

^7*)'    1ft«Wi/"P*     0\     OQA 


Digitized  by 


Google 


ANALYTICAL  INDEX. 


HOLSTEIN 


HORSES 


H0L8TBIN  cattle,  history  and  charac- 
teristics of  the,  1863  (Pt.  1),  111;  1873 
(Pt.  2),  117, 130. 

not  Dutch  cattle,  1863  (Pt.  1),110. 

Hoove  in  cattle,  cause  of,  1856  (Pt.  1), 
109. 

Hop,  cultivation  of  the,  1853  (Pt.  1), 
66;  1854  (Pt.  1),  94, 100. 

—  cost  and  profit  of  growing  the, 
18M  (Pt.  1),  112. 

—  natural  history  of  the,  1854  (Pt.  1), 
94. 

—  diseases  of  the,  1854  (Pt.  1),  115. 

—  history  of  the,  as  a  cultivated 
plant,  1854  (Pt.  1),  96. 

—  inescts  which  infest  the,  1854 
(Pt.  1).  116. 

—  kind  of  land  atlapted  to  the  culture 
of  the,  1854  (Pt.  1),  99. 

—  poles,  ino.st  desirable  legnths  for, 
1854  (Pt.  1),  103. 

—  uses  of  the,  1854  (Pt.  1),  118. 

—  crop,  process  of  baling  op  bagging 
the,  1854  (Pt.  1),  111. 

—  vine,  analysis  of  the,  1854  (Pt.  1), 
117. 

Hopkins,  Professor  Albert,    lecture 

by,  upon  New-England  homes,  1870 

(Pt.  1),  167. 
Horn  and  hoof  waste,  value  of,  as  a 

fertilizer,  1875  (Pt.  1),  327,  328;  1876 

(Pt.  1),  254. 
Horse,   desirable   size  and  form  of 

the,  1853 (Pt.  2),  349,353;  1854 (Pt.  2), 

353;  1857  (Pt.  1),  85;  1860  (Pt.  1),  193 

(Pt.  2),  199. 

—  room  for  improvement  in  breeding 
the,  1853  (Pt.  2),  350,  353;  1854  (Pt.  2), 
353;  1857  (Pt.  1),  86  (Pt.  2),  270;  1859 
(Pt.  2),  255,  257;  1860  (Pt.  1),  193. 

—  average  length  of  the  life  of  the, 
1860  (Pt.  1),  175. 

—  Arabian,  origin  and  characteristics 
of  the,  1860  (Pt.  1),  153,  177;  1875 
(Pt.  1),  76,  77. 

—  Clydesdale,  characteristics  of  the, 
1857  (Pt.  1),  102;  1860  (Pt.  1),  182 

—  Messenger,  characteristics  and  his- 
tory of  the,  1867  (Pt.  2),  169, 170. 

—  Percheron,  hlntory  and  character- 
^  istics  of  the,  1864  (Pt.  1),  232. 

—  overfeeding  the,  to  be  avoided,  1875 
(Pt.  1),  79. 

—  methotls  of  shoeing  the,  recom- 
mended, 1859  (Pt.  2),  295}  1860  (Pt.  1), 
210. 


Horsb  breeders,  rules  for,  1860  (Pt.  1), 
193. 

—  breeding,  uncertainties  of,  1875 
(Pt.  1),  74,  75. 

capital  required  in,  1875  (Pt.  1), 

75. 
~  stable,  essentials  in  a,  1860  (Pt.  1), 

195. 
Horses  in  Nantucket,  how  they  were 

formerly  broken,  1867  (Pt.  2),  166. 
characteristics  of  the,  1867  (Pt.  2), 

167. 169. 

—  less  expensive  to  keep  than  oxen, 
1855(Pt.  1),73,76. 

—  breeding  of,  profitable,  1866  (Pt.  2), 
173,  375,  376;  1860  (Pt.  1),  170. 

—  thoroughbred,  origin  and  charac- 
tei-istics  of,  1857  (Pt.  1),  78,  80;  1860 
(Pt.  1),  179;  1867  (Pt.  2),  167;  1870 
(Pt.  1),91,92. 

early  importation   of,   into   the 

United  States,  1857  (Pt.  1),  79. 

characteristics  of,  1857  (Pt.  1),  80. 

height  of,  1857  (Pt.  1),  80. 

—  draft,  essential  jwints  in,  1860 
(Pt.  1),  169, 182. 

—  roadster,  characteristics  and  value 
of,  1857  (Pt.  1),  84,  85;  1859  (Pt.  2), 
251, 252;  1860  (Pt.  1),  158;  1862  (Pt.  2), 
210;  1864  (Pt.  2),  48,  113,  115. 

—  Morgan,  origin  and  characteristics 
of  the,  1853  (Pt.  2),  354;  1855  (Pt.  2), 
225;  1857  (Pt.  1),  87;  1859  (Pt.  2),  255; 
1860  (Pt.  1),  187;  1863  (Pt.  2),  168, 
205;  1867  (Pt.  2),  168, 170;  1875  (Pt  1), 
82,  ai,  89;  1876  (Pt.  2),  154,  165. 

—  Black-Hawk,  origin  and  value  of 
the,  1857  (Pt.  1),  87;  1860  (Pt.  1),  187; 
1867  (Pt.  2),  169. 

—  for  general  utility,  characteristics 
of,  1857  (Pt.  1),  84,  101,  104;  1859 
(Pt.  2),  253;  1860  (Pt.  1),  168  (Pt.  2), 
199;  1862  (Pt.  2),  208;  1867  (Pt,  2), 
167;  1869  (Pt.  1),  202. 

—  of  New  England,  origin  and  value 
of  the,  1857  (Pt.  1),  78,  84,  101;  1866 
(Pt.  1),  91. 

—  management  and  feeding  of,  1860 
(Pt.  1>,  196, 200;  1865  (Pt.  2),  106, 107; 
1866  (Pt.  2),  90,  94. 

—  should  not  be  bred  simply  for 
speed,  1877  (Pt.  1),  92,  93,  97. 

—  breeding  and  training  of,  1860 
(Pt.  1),  205;  1866  (Pt.  1),  121;  1869 
(Pt.  1),  202,  205;  1870  (Pt.  2),  190, 195, 
199^;  1875  (Pt.  1),  70,  80,  86,  90,  92; 
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1876  (Pt.  2),  154, 157;  1877  (Pt.  1).  79, 
W,97. 

HOB9E8,  method  ef  grooming,  1860 
(Pt.  1),  200. 

—  cbara4;t«ri8tic8  of  the  ideal,  1877 
(Pt.  1),  83,  97. 

—  gysteiiifl  of  training,  for  trials  of 
speed,  1800  (Pt  1),  205. 

—  trotting,  bow  to  breed,  1877  (Pt.  1), 
81. 

—  system  of  educating,  1860  (Pt.  1), 
178,  213. 

—  Barey's  system  of  subjugating, 
1860  (Pt.  1),  231. 

—  how  to  determine  the  age  of,  1860 
(Pt.  1),  235. 

—  grand  show  of,  at  the  exhibition 
of  the  Royal  Agricultural  Society 
of  England,  1862  (Pt.  1),  198. 

—  for  the  farm,  value  of  good,  1862 
(Pt.  2),  208. 

—  for    farm-work,  management   of, 

1877  (Pt.  2),  33. 

—  description  of  epizootic  aphtha 
among,  1872  (Pt.  1),  19,  145, 147, 165. 

—  American,  characteristics  and  his- 
tory of,  1860  (Pt.  1),  183;  1873  (Pt.  1), 
6,  57-69;  1875  (Pt.  1),  76,  77. 

demand  for,  in   England,   1875 

(Pt.  1),  94,  95. 

—  tripping  and  stumbling,  shoes  for, 
1859  (Pt.  2),  299. 

—  pumiced  feet  on,  1859  (Pt.  2),  302. 
Horse's  foot,  description  of  the,  1859 

(Pt.  2),  297. 
shoe  for  the,  if  contracted,  1859 

(Pt.  2),  298;  1877  (Pt.  1),  90,  91,  95, 

103,  109. 
if  flat,  1859  (Pt.  2),  298. 

—  feet,  founder  in,  cause  of,  1859 
(Pt.  2),  301. 

quarter  cracks  on,  1859  (Pt.  2), 

302. 

corns  on,  1859  (Pt.  2),  302. 

thrush  on,  1859  (Pt.  2),  303. 

wounds  in  the  sole  or  crust  of, 

trearaent  of,  1859  (Pt.  2),  303. 
results  from  bad  shoeing  of,  1877 

(Pt.  1),  90,  91,  95,  99, 103, 109. 

—  shoes,  clips  on,  1859  (Pt.  2),  299. 
tips  on,  1859  (Pt.  2),  299. 


HoBSs's  shoes,  calks  for,  1859  (Pt.  2), 
i       300. 

; with   spring-heels,  1859  (Pt.  2), 

!       300. 

i   Horsefly,  habits  of  the,  1869  (Pt.  1), 


256. 

HoB8£-HoB,  the  first,  invented  by 
Jethro  Tull,  1855  (Pt.  1),  65. 

—  Whittemore's,  invented  by  Jethro 
Tull,  1868  (Pt  1),  341. 

—  economy  in  the  use  of  the,  1855 
(Pt.  2),  73,  74. 

HoKSE-PiTCHFORK,  description  of  the, 

1867  (Pt.  1),  296. 
HoRSE-K Aci>'o  at  fairs,  effects  of,  1869 

(Pt.  2),  60,  61;  1874  (Pt.  2),  25,  26. 
Horse-Rackets,  utility  and  use  of, 

1853  (Pt.  2),  419. 
Horse-Rake,  economy  in  the  use  of 

the,  1855  (Pt.  1),  88;  1856  (Pt.  1),  199, 

203. 
Horse-Rakes,  description- of  various, 

1867  (Pt.  1),  293,  2i»4. 
HoRSFORD,  Professor  E.  N.,  analysis 

by,  of  the  cranberry,  1853  (Pt.  1),  45. 
Horticultural   education    for   wo- 
men, value  of,  1871  (Pt.  1),  156,  170, 

178,  308,  317. 

—  societies  in  Massachusetts,  general 
statutes  relating  to  the,  1859  (Pt.  2), 
appendix. 

Hot-Bed  use*l  by  market-gardeners, 

description  of,  1877  (Pt.  1),  26,  27. 
Houses,  our  farm,  their  location  and 

surroundings,  1873  (Pt.  2),  33,  35,  37, 

38,60. 
HouDA.v   fowls,    characteristics  and 

value  of,  1876  (Pt.  1),  59. 
How  to  be  better  farmers,  1857  (Pt.  2), 

56. 

—  to  make  the  farm  pay,  1873  (Pt.  2), 
55,  57,  60. 

—  farming  pays,  1874  (Pt.  2),  39,  42, 
46.49. 

—  six  acres  can  summer  twelve  cattle, 
1876  (Pt.  2),  52,  54. 

—  to  breed  improved  varieties  of 
fowls,  1876  (Pt.  1),  68,  70. 

—  to  feed  young  chickens,  1876  (Pt.  1), 
79,80. 

—  to  grow  good  potatoes,  1876  (Pt.  1), 
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HowK,  Joseph  8.,  report  by,  on  the 
destruction  of  canker-worms,  1872 
(Pt  2),  120. 

Howard,  Amasa,  statement  of,  on 
manures,  1853  (Pt.  2),  147. 

on  Indian  com,  1853  (Pt.  2),  180. 

Howard,  Jonathan,  2d,  statement  of, 
on  manures,  1853  (Pt.  2),  146. 

Howard,  Jolm  B.,  report  by,  on 
manures,  1853  (Pt.  2),  145. 

on  the  cultivation  of  cranberries, 

1863  (Pt.  2),  251. 

Howard,  Sanford,  address  by,  on  the 
adaptation  of  soils,  1853  (Pt.  2), 
481. 

on  the  most  profitable  farm- 
stock,  1863  (Pt.  2),  57. 

—  essay  by,  on  muck  and  its  uses, 

1861  (Pt.  2),  156. 

—  report  by,  on  cattle-breeding  in 
Norfolk  County,  1859  (Pt.  2),  199. 

on  farms,  1860  (Pt.  2),  69;   1863 

(Pt.  2),  101. 

on  neat-stock,  1860  (Pt.  2),  194. 

on  irrigation,  1861  (Pt.  2),  218. 

on  the  management   of  farms, 

1862  (Pt.  2),  97. 

—  statement  by,  on  sheep-husbandry, 
1859  (Pt.  2),  88. 

on  Kerry  cows,  1859  (Pt.  2),  92. 

on  Shorthorn  cattle,  1859  (Pt.  2), 

235. 
HowLAND,  F.  p.  report  by,  on  Indian 

corn,  1859  (Pt.  2),  159. 
HowLAND,  William  A.,  statement  of, 

on  poultry-keeping,  1853  (Pt.  2),  387. 
Hubbard,  John  L.,  report  by,  on  the 

comparative  value  of  different  crops 

as  cattle-foods,  1862  (Pt.  2),  188. 
Hcbbard,  Kelita,  statement  of,  on 

turning   under   green    crops,    1853 

(Pt.  2),  140. 
Hubbard,  Newton  8.,  essay  by,  on 

farming    as    an    occupation,    1868 

(Pt.  1),  295. 
on  the  relative  value  of  farming 

among  the  occupations  of  life,  1872 

(Pt.  1),  280. 


Hubbard  squashes,  cultivation  of, 
1876  (Pt.  1),  209. 

Humane  modes  of  slaughter  of  do- 
mesticated animals,  1873  (Pt.  1), 
235,245. 

Human  excrements,  management  and 
value  of,  for  manure,  1877  (Pt.  1), 
169, 173, 184. 

HuMMiNG-BiRD,  habits  of  the,  1871 
(Pt.  2),  111 

Huaius,  characteristics  and  properties 
of,  1862  (Pt.  1),  55,  57,  58;  1862  (Pt.  2), 
253;  1875  (Pt.  1),  18, 19  (Pt.  2),  38. 

Hungarian  cattle,  characteristics  of, 
1862  (Pt.  1),  342;  1863  (Pt.  1),  118. 

—  grass,  or  millet,  characteristics  and 
value  of,  1856  (Pt.  1),  86,  88;  1872 
(Pt.  1).  224,  225;  1873  (Pt.  1),  256; 
1876  (Pt.  2),  44,  45;  1877  (Pt.  1),  146. 

Hungary,  condition  of  agriculture  in, 

1862  (Pt.  1),  342,  ^4,  349. 
Hunt,  J.  D.,  statement  of,  on  Indian 

com,  1877  (Pt.  2),  70. 
Huntington,  F.  D.,  address  by,  on 

agricultural      experiments,      1853 

(Pt.  2),  454. 
on  the  progress  of  agriculture, 

1853  (Pt.  2),  476. 
Huntington,  T.  G.,  essay  by,  on  the 

rotation  of  crops,  1853  (Pt.  2),  260. 

—  report  by,  on  the  use  of  mowing- 
machines,  1855  (Pt  2),  164. 

on  garden  vegetables  and  root- 
crops,  1864  (Pt.  1),  186. 

on  the  raising  and  preservation 

of  seeds,  186.)  (Pt.  1),  246,  249. 

on   an    agricultural    survey  of 

Hampshire  County,    1865   (Pt.    1), 
297. 

Huntington,  T.  P.,  statement  of,  on 
farm  management,  1854  (Pt.  2),  40. 

Hybridization,  or  cross  fertilization, 
result  from,  1856  (Pt.  2),  23,  26;  1862 
(Pt.  1),  104;  1864  (Pt.  1),  79,  133, 135; 
1869  (Pt.  1),  107, 108;  1870  (Pt.  1),  297, 
298;  1875  (Pt.  1),  199;  1876  (Pt.  1), 
235. 

—  methods  of,  1877  (Pt.  1),  156, 160, 169. 
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Htdk,  Alexander,  report  hj,  on  ap- 
ple-culture. 1867  (Pt.  1>,  Ii51. 

oo  the  potato  crop,  1008  (Pt.  1), 

312.  332. 

on  the  management  of  farms, 

18«fl(Pt.  2),  W,  102. 

—  adilreH«  hj,  on  cnltnre  and  aodal 
position,  1867  (Pt.  2),  43. 

on  tbe  bay  crop,  1868  (Pt.  1),  20O, 

206. 
on    intellect    in    fanning,   1868 

(Pt.2>,66,75. 
on  the  agriciiltnre  of  Berkshire 

County,  1869  (Pt.  1),  11, 17. 
on  farmers'  homes,  1873  (Pt.  2), 

33,38. 
Htde,  James  F.  C,  address  by,  on 

fmit-cultnre,  1868  (Pt.  1),  52, 74. 
HroBAULic  ram,  value  and  utility  of 

the,  18M  (Pt.  1),  67  (Pt.  2),  49. 
HroiUiMKTRiDJB,  characterLstics  and 

habits  of  the,  1862  (Pt.  1),  178. 
Hymenopteba,  characteristics  of  the, 

1862(Pt.l),  127, 164. 

Ice,  artion  of,  in  the  formation  of 
agricultural  soils,  1864  (Pt.  1),  168; 
1865(Pt.l),64;  1866  (Pt.  1), 226;  1868 
(Pt.  1),  163. 

ICEBEBCJH,  origin  of,  1864  (Pt.  1),  180. 

lOHNBCMOKiDJB,  characterifttlos  and 
habitH  of  the,  1862  (Pt.  1),  165;  1871 
(Pt.  1),  336,  337. 

Imaoination,  influence  of,  in  breed- 
ing, 1870  (Pt.  1),  96. 

Implements  of  the  farm,  history  and 
improvements  in,  1873  (Pt.  1),  17,  27, 
29,  31,  33,  40. 

iMPouTAycE  of  collatiug  agricultural 
statistics,  1853  (Pt.  1),  17. 

—  of  selecting  Huperior  plants  to  raise 
seeds  from,  1865  (Pt.  1),  250,  262. 

—  of  good  market  facilities,  1870 
(Pt.  1),  142. 

—  of  deep  and  thorough  tillage,  1853 
(Pt.  2),  110;  1854  (Pt.  2),  118;  1855 
(Pt.  2),  408;    1871  (Pt.    1),    6,    122, 


Imtubovatiov.  See  Vint  impregna- 
tkm. 

iMntovKxnrr  of  pastnrea.  See  Pas- 
tures. 

—  of  swamps  and  waste  lands,  meth- 
odA  of.    See  swamps. 

iMntovKXKXTS  on  the  farm,  progrens 

and  inflnenoe  of,  1865  (Pt.  2),  23.  55, 

333,351. 
iMPKOvnro   our  agricultural  society, 

essay  upon,  1871  (Pt.  2),  121, 128. 
lamiAX  com,  mode  of  cultivation  of, 

by  the  early  settlers,  1853  (Pt.  1),  5; 

1858  (Pt.  2),  196. 

—  average  yiekl  of,  in  1860;  1853 
(Pt.  1),20;  1858  (Pt.  1),  47. 

—  our  leading  staple,  1853  (Pt.  1),  163 
(Pt.  2),  4«5;  1858  (Pt.  1),  45. 

—  difference  of  shrinkage  in  weight 
in  different  varieties  of,  1853  (Pt.  2), 
150, 174;  1855  (Pt.  2).  86;  1858  (Pt.  1), 
87;  1859  (Pt.2),  160, 162;  1877  (Pt.2),67. 

—  if  closely  planted,  yield  of,  1853 
(Pt.  2),  170;  1858  (Pt.  2),  198. 

—  origin  of  The  practice  of  hilling, 

1855  (Pt.  2),  354;    1868   (Pt.   1),  64 
(Pt  2),  196. 

—  action  of  pollen  on,  in  growth  of, 

1856  (Pt.  1),  14;  1858  (Pt.  1),  64. 

—  methods  and  cost  of  cultivation 
and  yield  of,  1853  (Pt.  1),  5  (Pt  2),  14, 
133, 148. 154, 178, 180, 184 ;  1851  (Pt.  1), 
19. 66, 152  (Pt.  2),  152, 162;  1865  (Pt.  2), 
71,  75,  81;  1856  (Pt.  2),  241,  249,  256, 
263;  1857  (Pt.  2),  148, 210;  1858  (Pt.  1), 
20, 74,  84  (Pt.  2),  91, 196. 198, 202;  1859 
(Pt  2),  158, 160,  162;  1860  (Pt.  2),  135, 
139;  1861  (Pt.  2),  163;  1862  (Pt.  2),  183, 
18*;  1863  (Pt.  1),  66  (Pt.  2),  96,  117, 
119, 126, 159, 161, 164;  1864  (Pt.  1),  55, 
63, 126  (Pt.  2),  57,  89;  1866  (Pt.  2),  66, 
58,  68, 70;  1866  (Pt.  1),  190, 191  (Pt.  2), 
61.  64,  65;  1867  (Pt.  1),  206  (Pt.  2),  20, 
60,  76. 119, 138, 144;  1868  (Pt.  1),  156, 
271  (Pt.  2),  20,  60,  76,  119,  138,  144; 
1869  (Pt.  2),  127, 128;  1870  (Pt.  1),  187, 
189, 219  (Pt.  2),  147, 160, 153, 155;  1871 


Digitized  by 


Google 


ANALYTICAL  INDEX. 


Iv 


INDIAN 


INPLUENCE 


Indian  corn,  methods  of  harvesting, 
1875  (Pt.  1),  37. 

—  natural  history  of,  1856  (Pt.  1),  99; 
1858  (Pt.  1),  61. 

—  varieties  of,  and  their  characteris- 
tics, 1856  (Pt.  2),  67,  262;  1858  (Pt.  1), 
65;  1860  (Pt.  2),  135. 

—  importance  of  the  crop  of,  1853 
(Pt.l),20,163(Pt.2),485;  1854(Pt.2), 
168;  1855  (Pt.  2),  72;  1856  (Pt.  2),  177, 
241,  257;  1858  (Pt.  1),  46;  1868  (Pt.  1), 
271. 

—  analysis  of,  1858  (Pt.  1),  65;  1872 
(Pt.  2),  81,  82. 

—  time  required  to  ripen,  1868  (Pt.  1), 
68. 

—  northern  line  of  cultivation  of,  1868 
(Pt.  1),  77. 

—  suffers  from  drought,  1868  (Pt.  1), 
79. 

—  process  of  nutrition,  and  growth  of 
plant  of,  1858  (Pt.  1),  81. 

-^  soil  best  adapted  to  the  growth  of, 
1858  (Pt.  1),  82, 196;  1864  (Pt.  1),  65; 
1870  (Pt.  1),  200,  201. 

—  manures  adapted  to  the  nutrition 
of,  1853  (Pt.  1),  22  (Pt.  2),  138,  159; 
1856  (Pt.  2),  71;  1868  (Pt.  1),  82,  197; 
1864  (Pt.  1),  66;  1868  (Pt.  1),  272. 

—  should  not  be  hilled,  1855  (Pt.  2), 
354;  1858  (Pt.  1),  84. 

—  experiments  with  various  fertiliz- 
ers, In  growing,  1854  (Pt.  1),  19; 
1855  (Pt.  2),  71;  1868  (Pt.  1),  91;  1859 
(Pt.2),  160, 162;  1860  (Pt.  2),  135;  1868 
(Pt.  2),  119;  1875  (Pt.  1),  25, 28,  29, 38, 
40,  45,  50,  53. 

—  stover,  yield  and  value  of,  for 
stock,  1875  (Pt.  1),  38  (Pt.  2),  78. 

—  origin  and  history  of  the  culture 
of,  1853  (Pt.  1),  5, 19;  1858  (Pt.  1),  61, 
67;  1873  (Pt.  1),  20,  41,  42. 

—  literature  on,  1858  (Pt.  1),  61. 

—  plant,  a  gross  fee<ler,  1868  (Pt.  2), 
196. 

—  sjmonynie  of,  1858  (Pt.  1),  60. 

—  seed  of,  required  for  planting  an 
acre,  1872  (Pt.  2),  80. 

—  elements  removed  from  the  soil  by, 
1872  (Pt.  2),  80. 

—  two  bushels  of  ears  of,  will  make 
one  of  shelled  corn,  1858  (Pt.  1),  90. 

—  seed  from  twin  ears  of,  should  not 
be  used,  1869  (Pt.  1),  56. 

—  statistics  of  the  crop  of,  1868  (Pt.  1), 
27L 


Indian  com,  sweet,  makes  the  most 
valuable  fodder  corn,  1862  (Pt.  2),  104. 

—  rootlets,  width  and  depth  to  which 
they  extend,  1864  (Pt.  1),  61,  63. 

—  preparation  of  the  land  for,  1872 
(Pt.  2),  136. 

—  comparative  value  of  seed  of,  from 
"  tips,  middles,  and  butts  "  of  ears, 
1867  (Pt.  2),  150;  1868  (Pt.  1),  22. 

—  fodder,  use  and  value  of,  for  stock, 
1863  (Pt.  2),  185;  1856  (Pt.  2),  25;  1866 
(Pt.  1),  79,  99,  197;  1858  (Pt.  1),  84, 
85;  1871  (Pt.  1),  22,  24,  116,  130,  133, 
135;  1872  (Pt.  1),  22,  24  (Pt.  2),  81; 
1876  (Pt.  1),  116,  117,  130,  137;  1876 
(Pt.  2),  46-48. 

analysis  of,  1872  (Pt.  2),  81. 

—  meal,  use  and  value  of,  as  a  food, 
1858  (Pt.  1),  94,  96. 

if  eaten  to  excess  by  cattle,  how 

remedietl,  1874  (Pt.  1),  258,  264. 

amount  of  pork  which  may  be 

produced  by  the  feeding  of  one  hun- 
dred pounds  of,  1874  (Pt.  1),  132-135. 

Indian-Hill  farm,  report  on,  and 
description  of  the,  1855  (Pt.  2),  8, 10. 

Indian  mode  of  farming,  1853  (Pt.  1),  7. 

—  methods  of  storing  grain,  1853 
(Pt.  1),  6. 

—  millet,  characteristics  of,  1856  (Pt. 
1),98. 

Industrial  condition  of  women,  1871 

(Pt.  1),  165. 
Influence  of  climate  on  agriculture, 

1854  (Pt.  1),  82  (Pt.  2),  152. 

—  of  the  first  mating  on  subsequent 
offspring,  1854  (Pt.  2),  371;  1866 
(Pt.  1),  83,  84,  100,  104,  115;  1867 
(Pt.  1),  44;  1870  (Pt.  1),  97;  1877 
(Pt.  1),  94, 110,  111. 

—  relative  of  the  parents  on  the  pro- 
geny, 1856  (Pt.  2),  191;  1856  (Pt.  1), 
48;  1857  (Pt.  1),  48  (Pt.  2),  271;  1860 
(Pt.  1),  241;  1861  (Pt.  1),  18;  1863 
(Pt  1),  86,  87;  1866  (Pt.  1),  a3:  1870 
(Pt.  1),  97.  105;  1872  (Pt.  1),  75,  87, 
102, 113, 117,  158;  1875  (Pt.  1),  76-78; 
1876  (Pt.  1),  68,  74;  1877  (Pt.  1),  86, 
93,  97,  111,  112. 

—  of  agriculture,  1861  (Pt.  2),  14. 

—  of  agricultural  fairs,  1869  (Pt.  2),  56, 
67,62. 

—  of  forests  on  the  rainfall.  See  For- 
ests. 

—  of  the  seasons  on  plant-growth, 
1876  (Pt.  1),  23,  61. 
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Inheritance,  laws  of,  in  breeding, 

18GI  (Pt.  1),  131,  132, 136;  1872  (Pt.  1), 

81,   83,   110;    1874  (Pt.  1),  145,  153, 

165. 
Iir  and  in,  breeding,  resalts  of.    See 

Breeding. 
Insects  attacking  the  hop,  1851  (Pt.  1), 

116. 

the  apple.    See  Apple. 

the  raspberry,  1869  (Pt.  1),  244; 

1871  (Pt.  1),  343. 

the  hickory,  1864  (Pt.  1),  144. 

fruit-trees  >cenerally,  1864  (Pt.  1), 

142, 144, 145;  1872  (Pt.  1),  251. 
oaks,  1864  (Pt.  1),  146;  1869  (Pt.  1), 

245. 
field-crops,  1870  (Pt.  1),  367;  1871 

(Pt.  1),  333. 

tlie  peach,  1864  (Pt.  1),  150. 

the  currant,  1869  (Pt.  1),  243;  1870 

(Pt.  1),  355,  357,  359.    See  Currant. 
the  pear,  1864  (Pt.  1),  151.    See 

Pear. 
shade    and    forest    trees,     1870 

(Pt.  1),  370;  1871  (Pt.  1),  345. 

elms,  1864  (Pt.  1),  154. 

the  cherry,  1869  (Pt.  1),  238. 

the  cranberry.    See  Cranberry. 

the  cabbage,  1864  (Pt.  1),  201,  203, 

204;  1870  (Pt.  1),  353. 
the  grape,  1870  (Pt.  1),  365,  367; 

1873  (Pt.  1),  303,  304.    See  Grape. 
the  squash,  1864  (Pt.  1),  207;  1875 

(Pt.  1),  133;  1876  (Pt.  1),  210. 

asparagus,  1873  (Pt.  1>,  314. 

tlie  bean,  1872  (Pt.  1),  250. 

the  strawberry,  1872  (Pt.  1),  240. 

wheat,  1861  (Pt.  1),  130. 

—  injurious  to  vegetation,  1853  (Pt.  1), 
69  (Pt.  2),  247;  1855  (Pt.  2),  123;  1866 
(Pt.  2),  438;  1857  (Pt.  1),  197;  1864 
(Pt.  1),  139;  1868  (Pt.  2),  97;  1869 
(Pt.  1),  235,  250,  263;  1870  (Pt.  1),  351, 
379. 

—  destroyed  in  great  numbers  by 
birds,  1861  (Pt.  2),  60;  1864  (Pt.  1), 


Insects,  characteristics   d  larrsB  of, 

1862  (Pt.  1),  130. 

of  pupae  of,  1862  (Pt.  1).  130. 

of  imago  or  perfect  form,  1862 

(Pt.  1),  130. 
IirsPECTOB  of  fertilizers,  reports  of, 

1873  (Pt.  1),  352;    1874  (Pt.  1),  351; 

1875  (Pt.  1),  293, 330, 343;  1876  (Pt.  1), 

241,  304;  1877  (Pt.  1),  313,  328. 
Inspectors  of  roads,  and  their  duties, 

1870  (Pt.  1),  61. 
Intellect  on  the  farm,  necessity  for, 

1868  (Pt.  2),  66,  75;  1873  (Pt,  2),  6,  7. 

15,21. 
Intelugknce  of  the  cow,  1875  (Pt.  1), 

288,289. 

—  of  the  dog,  1875  (Pt.  1).  290,  291. 
IiTTENSiYE  farming,  characteristics  of, 

1873  (Pt.  1),  118. 120. 
LxTEBESTS  of  labor,  1872  (Pt.  2),  48. 
IBBIOATION,  history  of,  1854  (Pt.  1),  64. 

—  utility  of,  1854  (Pt.  IX  63  (Pt  2),  23; 
1856  (Pt.  1),  126,  129,  131,  234;  1859 
(Pt.  2),  83;  1861  (Pt.  2),  220;  1873 
(Pt.  1),  206,  207. 

—  metho<l8  of,  1854  (Pt.  1),  64  (Pt.  2), 
23;  1859  (Pt.  2).  83;  1861  (Pt.  2),  219; 

1863  (Pt.  1),  277, 280;  1870  (Pt.  1),  267. 

—  kind  of  water  suitable  for,  1854 
(Pt.  1).  66. 

—  use  of  the  hydraulic  ram  for,  1854 
(Pt.  1),  67. 

—  beneficial  effects  of,  1856  (Pt.  1),  126, 
129,  131,  234;  1859  (Pt  2),  83;  1860 
(Pt.  2),  86;  1861  (Pt.  2),  221;  1863 
(Pt.  1),  277,  280;  1867  (Pt.  1),  241; 
1870 (Pt.  1),  267 ;  1872  (Pt.  1),  134, 311. 

—  method  and  utility  of,  in  Lom- 
bardy,  1862  (Pt.  1),  274. 

—  as  practised  in  Switzerland,  1862 
(Pt  1),  290. 

—  lands  suitable  for.  1863  (Pt.  2),  62,64. 

—  value  of,  in  Utah,  1871  (Pt.  1),  68. 
69,  71,  72,  75. 

—  right  of  land-owners  in,  1872  (Pt  1), 
134, 136. 
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Jamestown  cattle,  history  and  char- 
acteristics of,  1860  (Pt.  2),  197,  li)8; 
1867  (Pt.  2),  158, 159. 

Jaculus,  characteristics  of,  1861 
(Pt.  1),  177. 

—  Hudsonius,  description  and  liabits 
of,  1861  (Pt.  1),  178. 

Jena,  agricultural  institute  at,  de- 
scription of  the,  1863  (Pt.  1),  157. 

Jrbsets,  characteristics  and  value  of. 
See  Cattle. 

—  points  of  excellence  in,  1853  (Pt.  1), 
113. 

—  origin  and  history  of,  1857  (Pt.  1), 
38;  1859  (Pt.  2),  204;  1870  (Pt.  2),  28. 

—  too  young,  should  not  be  allowed 
with  calf,  1857  (Pt.  1),  39. 

—  milk  of,  characteristics  of,  1873 
(Pt.  1),  94, 95, 382, 384;  1874  (Pt.  1),  22. 

Jersey  butter,  characteristics  of,  1871 

(Pt.  1),  287-289,  297,  298,  305. 
JouANNisBBRo  viueyards,   character 

of  soil  of,  1868  (Pt.  1),  122, 123. 
Johnson,  John,  jun.,  report  by,  on  the 

agriculture   of   Middlesex   County 

South,  1866  (Pt.  1).  294. 

—  e5*say  by,  on  pasture-lands,  1866 
(Pt.  1),  313. 

on  the  improvement   of  stock, 

1867  (Pt.  1),  277. 
on  the  time  of  cutting  and  mode 

of  curing  hay,  1870  (Pt.  1),  339,  341. 

—  address  by,  on  the  preparation  of 
seeding  down  of  land  for  grass,  1871 
(Pt.  1),  18.  27. 

Johnson,  Professor  8.  W.,  lecture  by, 
on  the  application  of  manures,  1863 
(Pt.  1),  45. 

Johnson,  William  R.,  statement  of, 
on  crop  of  rye,  1853  (Pt.  2),  197. 

Jones,  George  H.,  report  by,  on  Jer- 
seys, 1872  (Pt.  2),  157, 162. 

June-Grass,  characteristics  and  value 
of,  1856  (Pt.  1),  43,  45,  46,  129;  1872 
(Pt.  1),  22,  25,  32;  1877  (Pt.  1),  126, 
132, 146. 

Junk  the  best  month  to  pnine  apple- 
trees  in,  1876  (Pt.  1),  24,  25. 

Kaintt.    Ske  German  potash  salts. 

Keely,  John,  report  by,  on  manures, 
1853  (Pt.  2),  135. 

Keyes,  E.  L.,  report  by,  on  agricul- 
tural implements,  1853  (Pt.  2),  424. 

Keith,  H.  B.,  report  by,  on  the  rela- 
tive value  of  milk,  1865  (Pt,  1),  230. 
8 


Keith,  H.  R.,  report  by,  on  the  agri- 
cultural survey  of  Worcester  Coun- 
ty, 1865  (Pt  1),  290. 

Kelley,  E.  G.,  address  by,  on  the 
farmer's  home  and  its  embellish- 
ments, 1857  (Pt.  2),  1. 

Kelp,  use  and  value  of,  as  a  manure, 
1854  (Pt.  2),  4;  1855  (Pt.  2),  13;  1866 
(Pt.  2),  121;  1866  (Pt.  1),  172;  1867 
(Pt.  1),  143. 

Kendall,  George,  report  by,  on  dairy- 
stock,  1853  (Pt.  2),  326. 

Kentucky  blue-grass,  characteristics 
and  value  of,  1856  (Pt.  1),  43,  45,  46, 
120;  1872  (Pt.  1),  23;  1877  (Pt.  1),  126, 
132, 146. 

Kerosene  oil  destructive  to  insects, 
1864  (Pt.  1),  152. 

Kerry  cows,  characteristics  of,  1859 
(Pt.  2),  92,  208;  1860  (Pt.  2),  194;  1861 
(Pt.  2),  192;  1863  (Pt.  1),  288,  289 
(Pt.  2),  188. 

Ketchum's  mowing-machine,  char- 
acteristics of  the,  1856  (Pt.  1),  179. 

Kino-Bird,  characteristics  and  habits 
of  the,  1871  (Pt.  2),  113. 

Kino,  George  A.,  essay  by,  upon  the 
culture  of  the  cranberry,  1866  (Pt.  1), 
281. 

King,  James  P.,  statement  of,  on  ex- 
periments with  commercial  fertil- 
izers, 1877  (Pt.  2),  250. 

King,  W.  S.,  address  by,  on  analysis 
of  soils,  1853  (Pt.  2),  449. 

—  report  by,  on  the  Agi*icultural  Col- 
lege, 1868  (Pt.  1),  273. 

Kingman,  Joseph,  statement  of,  on 

winter  wheat,  1853  (Pt.  2),  195. 
Kitchen,  the,  an  important  part  of 

the  farmer's  house,  1873  (Pt.  2),  36, 

37. 
Kennebec  Agricultural  Society,  when 

incorporated,  1853  (Pt.  1),  11. 

Labor,  hired,  character  and  cost  of, 

1853  (Pt.  1),  94;  1871  (Pt.  1),  26,  31, 32. 

—  value  of  intelligent,  1856  (Pt.  2),  103. 

—  dignity  of,  1859  (Pt.  2),  59. 

—  economy  of,  1868  (Pt.  1),  296,  297. 

—  American,  position  of,  1868  (Pt.  2), 
33,37. 

—  utilization  of,  1871  (Pt.  2),  53,  64. 

—  interests  of,  1872  (Pt.  2),  48. 
Labor-saving  machinery  and  imple- 
ments, importance  of,  on  the  farm, 

1854  (Pt.  2),  230. 
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liACKET  caterpillar,  natural  history 
and  habits  of  the,  1856  (Pt.  2),  445; 
1857  (Pt.  IX  200. 

IiACToxETEB,  VL^  and  Taliie  of  the, 

1873  (Pt.  1),  66,  67,  84,  85,  97. 
Ladt-Bibd    beetles,    characteristics 

and  habits  of  the,  1862  (Pt.  1),  144. 

Lambs,  care  of,  and  Talae  of  eariy, 
1860  (Pt.  1),  121, 127;  1861  (Pi.  1),  166. 

Lamson,  Alvan,  address  by,  on  farm- 
ing in  some  of  its  intellectoal  as- 
pects, 1857  (Pt.  2),  75. 

Lakd,  the  permanent  improvement 
of,  desirable,  1855  (Pt.  1),  46. 

—  tenure  of.  in  this  country  compared 
with  that  of  others,  1858  (Pt.  2),  55, 
89,96;  18eO(Pt.2),50;  1861  (Pt.  2),  14. 

—  the  attempt  to  cultivate  too  much 
of,  wasteful,  1861  (Pt.  1),  107. 

LAin>s,  how  our,  should  be  worked, 

1874  (Pt.  2),  2,  4,  7,  22,  63,  57,  65,  66. 
Labch,  quick   growth   of   the,   1854 

(Pt.  2),  104;  1856  (Pt.  2),  103,  215. 

—  characteristics  and  Talne  of,  1854 
(Pt.  2),  101;    1856  (Pt  2),  103,  215; 

1875  (Pt.  1),  276-279. 

La  wit-Grasses,  varieties  suitable  to 

mix  for,  1856  (Pt.  1),  161, 162. 
Laws  relating  to  farm  property,  1872 

(Pt.  1),  lai,  128, 131. 
to    agricultural    societies,    1876 

(Pt.  2),  180, 181. 
to  the  Board  of  Agriculture,  1876 

(Pt.  2),  177, 179. 

—  of  propagation,  1872  (Pt.  1),  75, 79, 
81, 102, 158. 

Lathbop,  Paoli,  report  by,  on  man- 
agement of  orchards,  1853  (Pt.  2),  88. 

on  tobacco-culture,  1862  (Pt.  1), 

63. 

Lathebs,  Richard,  address  by,  on  the 
management  uf  farms,  1874  (Pt.  2),  2. 

on  practical  hints  on  farming, 

1R75  rPt.  9V  ^ 


Leached  ashes,  value  of,  for  manure, 
1854  (Pt.  2),  154, 170;  1858  (Pt.  2),  78, 
188;  1869  (Pt.  1),  42,  44,  46;  18n 
(Pt.  1),  105;  1873  (Pt.  1),  138, 140, 211. 

Leaves,  value  of,  as  a  manure,  1868 
(Pt.  2),  115. 

—  of  plants,  structure  and  functions 
of,  1858  (Pt.  2),  74;  1869  (Pt.  2),  35, 
36;  1873  (Pt.  1),  167,  176,  181;  1874 
(Pt.  1),  213. 

—  of  mangolds,  should  they  be  fed  to 
stock,  1874  (Pt.  1),  118, 124,  125. 

Lee,  Daniel,  address  by,  on  the  study 
of  soas,  1853  (Pt.  2),  459. 

LEOHoay  fowls,  characteristics  and 
value  of,  1867  (Pt.  2),  184;  1868  (Pt.  2X 
209;  1869(Pt.2),184,185;  1876  (Pt.l), 
57,  70,  n,  75,  83. 

Leicester  sheep,  origin  and  charac- 
teristics of  the,  1857  (Pt.  1),  114,  115; 
1860  (Pt.  1),  103;  1863  (Pt.  2),  40,  60; 
1864(Pt.2),  119, 130. 

—  breed  of  cattle,  characteristics  of 
the,  1859  (Pt.  2),  206. 

Leokard,  Spencer,  statements  of,  on 
experiments  with  manures,  1861 
(Pt.  2),  150;  1861  (Pt.  2),  76,  77. 

Leokard,  N.  T.,  report  by,  on  milch 
cows,  1865  (Pt.  2),  98. 

Lefidoptera,  characteristics  of  the, 
1862  (Pt.  1),  127. 

Leporidjb,  characteristics  of  the,  1861 
(Pt.  1),  187. 

Lefus,  cliaracteristics  of,  1861  (Pt.  1), 
187. 

—  Sylvaticus  description  of,  and  hab- 
its, 1861  (Pt.  1),  188. 

—  Americanns,  1861  (Pt.  1),  187. 
Lettuce,  metho<ls  of  culture  of,  in 

glass  houses,  1874  (Pt.  1),  94, 104, 108, 
110;  1877  (Pt.  1),  27. 
Lewis,  Harris,  address  by,  on  dairy- 
husbandry,  1872  (Pt  1),  18,  30. 
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Like  prodnces  like,  1870  (Pt.  1),  91; 

1871  (Pt.  1),  191;  1872  (Pt.  1),  30, 103, 

107, 110;  1875  (Pt.  1),  72. 
LncE  an  important  element  in   the 

wootl  and  bark  of  fruit-trees,  1853 

(Pt.  2),  111. 

—  value  of,  as  a  fertilizer,  1855  (Pt.  2), 
303;  1867  (Pt.  1),  239;  1871  (Pt.  1),  153. 

—  necessary  in  some  form,  as  an  ele- 
ment in  cattle  foods,  1864  (Pt.  1),  128, 
165;  1866  (Pt.  1),  113. 

Lincoln,  Levi,  reports  by,  on  milch 

cows,  1853  (Pt.  2),  309;  1855  (Pt.  2), 

203. 

on  dairies,  1854  (Pt.  2),  297. 

on  dairy-stock,  1856  (Pt.  2),  307. 

on  Shorthorn  cattle,  1859  (Pt.  2), 

231. 
Lincoln,  S.  W.,  report  by,  on  dalry- 

prodncts,  1867  (Pt.  2),  206,  210. 
Lincoln,  William  S.,  statement  of,  on 

dairy  products  and   manaKeinent, 

1854  (Pt.  2),  308. 

—  report  by,  on  experiments  with 
mowing-machines,  1855  (Pt  2),  131. 

on  milch  cows,  1861  (Pt.  2),  177. 

Liquid  manure,  value  of,  and  impor- 
tance of  saving,  1853  (Pt.  2),  46;  1854 
(Pt.  2),  25,  43,  147,  436,  491;  1855 
(Pt.  2),  304;  1857  (Pt.  2),  199,  305; 
1861  (Pt.  1),  78;  1863  (Pt.  1),  199,  225, 
252,  278  (Pt.  2),  241;  1865  (Pt.  1),  198; 
1869  (Pt.  1),  213;  1873  (Pt.  1),  127, 133, 
134,  206,  372. 

Localities  influence  breeds,  1870 
(Pt.  1),  W,  95,  121, 123. 

London,  England,  description  of,  1862 
(Pt.  1),  210. 

Long,  Lawson,  statement  of,  on  farm- 
management,  1860  (Pt.  2),  61. 

LoRiNO,  George  B.,  statement  of,  on 
working  mowing-machines,  1855 
(Pt.  2),  153. 

-  -  on  under-dralnage,  1859  (Pt.  2), 
110. 

on  farm-management,  1862  (Pt.  2), 

68. 

— -  address  by,  on  the  duties  and  op- 
portunities of  an  agricultural  soci- 
ety, 1858  (Pt.  2).  1. 

on  New-England   farming,  1858 

(Pt.  2),  46;  1872  (Pt.  2),  10,  15. 

on  the  social  and  civil  position 

of  the  farmer,  1858  (Pt.  2),  81. 

on   agricultural  e<lucation,  1859 

(Pt.2),26;  1863(Pt.  1),26. 


LoRiNG,  George  B.,  address  by,  on  the 
stock  of  our  farms,  1860  (Pt.  2),  24. 

on    agriculture    and   war,    1861 

(Pt.  2),  26. 

on  agriculture  as  a  national  in- 
dustry, 1862  (Pt.  2),  18. 

on  how  to  manage  a  farm,  1864 

(Pt.  1),  35. 

on  cattle-husbandry,  1864  (Pt.  1), 

118;  1867  (Pt.  1),  18,  21. 

on  the  Agricultural  Society,  1867 

(Pt.  2),  56,  68. 

on  the  history  of  the  Essex  Agri- 
cultural Society,  1868  (Pt.  2),  1, 12, 23. 

on  the  value  of  agricultural  in- 
vestigation, 1868  (Pt.  1),  238. 

on  the  future  prospects  of  Ameri- 
can agriculture.  1868  (Pt.  2),  53.  65. 

on    the   farmer's    conflict,   1869 

(Pt.  2),  76. 

upon  the  prosperity  and  power  of 

Massac*husett«,  1871  (Pt.  2),  77,  90. 

of  welcome  to  the  Board  at  Hav- 
erhill, 1876  (Pt.  1),  6, 17. 

on  the  agricultural  outlook,  1875 

(Pt.  2),  51. 

—  report  by,  on  the  management  of 
farms,  1857  (Pt.  2),  117. 

on  farms,  1860  (Pt.  2).  55;   1863 

(Pt.  2),  91. 
on  cattle  breeding  and  feeding, 

1861  (Pt.  1),  12. 
on  sheep-husbandry,  1862  (Pt.  2), 

212. 

on  root-crops,  1863  (Pt.  2),  165. 

on  peat  fuel,  1866  (Pt.  1),  322. 

—  lecture  by,  on  the  connection  of 
the  Board  of  Agriculture  with  the 
Agricultural  College,  1866  (Pt.  1),  11. 

upon  what  modern  society  owes 

to  science,  1871  (Pt.  1),  228. 
on  the  breeding  and  feeding  of 

stock,  1873  (Pt.  1),  245,  258. 
Longfellow,  Horace  F.,  report  by, 

on  Indian  com,  1877    (Pt.  2),   66, 

67. 
Lucebne,  cultivation  of,  for  fodder, 

1856(Pt.l),  104,  106,154. 

—  nutritive  value  of,  1856  (Pt.  1),  128, 
130;  1872  (Pt.  1),  25. 

Lumbering,  methods  of,  practised  in 
New  England,  1854  (Pt.  1),  153. 

Lumbbr^Trade,  extent  of  the,  1876 
(Pt.  1),  264-266. 

LuTRA,  characteristics  of,  1861  (Pt.  1), 
159. 
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LuTBA   CaDadensis,  description  and 

habits  of,  1861  (Pt.  1),  160. 
Ltme-Grass,  characteristics  of,  1856 

(Pt.l),70. 

Macadamizino  roads,  methods  and 
utility  of,  1869  (Pt.  2),  221,  222,  227, 
235. 

Mackay  breed  of  swine,  history  of 
the,  1853  (Pt.  2),  378;  1868  (Pt.  2), 
203. 

Machinery  on  the  farm,  utility  and 
economy  of.    See  Farm. 

Machines,  improved  agricultural,  de- 
scription of,  1872  (Pt.  1),  309,  311. 

Macy,  Alexander,  jun  ,  report  by,  on 
fruits,  1877  (Pt.  2),  63,  65. 

Makepeace,  A.  D.,  report  by,  on  the 
breeding  and  managing  of  horses, 
1870  (Pt.  2),  195,  199. 

Male,  influence  of  the,  on  offspring, 
1855  (Pt.  2),  185, 191;  1856  (Pt.  I),  48; 
1857  (Pt.  1),  48;  1860  (Pt.  1),  241 ;  1861 
(Pt.  1),  18;  1863  (Pt.  1),  67;  1866 
(Pt.  1),  83;  1870  (Pt.  1),  97, 105;  1872 
(Pt.  1),  96-98, 112;  1875  (Pt.  1),  76-78; 
1876  (Pt.  1),  68,  74. 

Mammalia,  characteristics  of  the, 
1861  (Pt.  1),  137. 

—  of  Massachusetts,  description  and 
habits  of  the,  1861  (Pt.  1),  137. 

Mange,  or  barn-itch,  on  cattle,  reme- 
dies for,  1865  (Pt.  1),  76. 

Mangolds,  methods  and  cost  of  culti- 
vation, and  yield  of,  1858  (Pt.  2),  224; 
1859  (Pt.  1),  108  (Pt.  2),  183,  188;  1860 
(Pt.  2),  169,  176;  1862  (Pt.  2),  193; 
1863  (Pt.  2),  165,  167;  1865  (Pt  2),  82, 
84;  1866  (Pt.  1),  193,  1<H;  1869  (Pt.  1), 
165  (Pt.  2),  133, 137;  1872  (Pt.  2),  139, 
145;  1874  (Pt.  1),  111,  113, 124  (Pt.  2), 
82,85;  1876  (Pt.  1),  206,  207  (Pt.  2), 
121,  125, 126. 

—  natural  history  of  the,  1858  (Pt.  2), 
210. 


Mangolds,  time  and  mode  of  sowing 
the  seed  of,  1858  (Pt.  2),  217;  1859 
(Pt.  1),  108. 

—  culture  of,  1858  (Pt.  2),  220;  1859 
(Pt.  1),  108;  1865  (Pt.  2),  83;  1874 
(Pt.  1),  111,  113,  124. 

—  most  economical  consumption  of, 
1858  (Pt.  2),  226. 

—  analyses  of,  1858  (Pt.  2),  223,  229; 

1865  (Pt.  2),  86. 

—  storing  of,  1858  (Pt.  2),  224;  1865 
(Pt.  2),  84. 

—  nutritive  value  of,  1865  (Pt.  2),  85; 

1866  (Pt.  1),  164;  1869  (Pt.  2),  3,  137, 
138;  1872  (Pt.  1),  27. 

—  value  of,  for  milch-cows,  1872 
(Pt.  1),  27. 

—  should  the  leaves  of,  be  fed  to 
stock,  1874  (Pt.  1),  118. 124,  125. 

Manny's  mowing-machine,  peculiari- 
ties of  the,  1856  (Pt.  1),  176, 183. 

Mansfield,  R.,  statement  of,  on  In- 
dian corn,  1853  (Pt.  2),  178. 

Manufactures,  relation  of,  to  agri- 
culture, 1868  (Pt.  1),  290. 

Manure,  value  of  plaster  as  a.  See 
Gypsum. 

—  what  percentage  of,  should  be 
charged  to  growing  crops,  1877 
(Pt.  1),  212. 

—  the  use  and  value  of  salt  as  a,  1809 
(Pt.  1).  37,  40. 

—  of  animals,  percentage  of,  to  food 
consumed,  1873  (Pt.  1),  125,  127, 136. 

—  value  of  from  different  foods,  1874 
(Pt.  1),  139,  140, 196. 

—  -  from  the  pig,  1874  (Pt.  1).  140-142, 
194. 

Manitres,  preparation,  management, 
and  application  of.    See  Fertilizers. 

—  waste  in,  1853  (Pt.  1),  74,  80;  1861 
(Pt.  1),  47,  76, 199;  1869  (Pt.  1).  213. 

—  necessity  for,  and  methods  of  in- 
creasing our  supply  of,  1853  (Pt.  2), 
11. 15.  21.  38.  138.  140,  148.  367;  1854 
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Manures,  experiments  with.  See 
Fertilizers. 

—  compoHition  of  different,  1858 
(Pt.  2),  183;  1859  (Pt.  2),  157;  1866 
(Pt.  1),  231;  1868  (Pt.  1),  96,  96, 104, 
147, 150,  198. 

—  requisites  for  an  experiment  on, 
1859  (Pt.  1),  7, 15. 

—  consist  of  three  classes,  carbona- 
ceous, ammoniacal,  and  inorganic, 
1862(Pt.  1),61. 

—  animal,  decomposition  of,  1873 
(Pt.  1),  136, 137. 

—  injured  by  exposure  to  the 
weather,  1872  (Pt.  1),  169. 

—  on  the  farm,  right  of  purchaser  of 
the  farm  to,  1872  (Pt.  1),  143, 144. 

—  heat  of  fermenting,  utilized,  1874 
(Pt.l),  93,94. 

—  value  of,  per  cord  per  annum,  1861 
(Pt.l),  79;  1872(Pt.  1),  168. 

—  barnyard,  use  and  value  of,  1870 
(Pt.  1).  183;  1873  (Pt.  1),  125,  358. 

Manuke-Cellar,  utility    of   a,   1868 

(Pt.  1),  34,  37,  46, 154. 
Maple  trees,  characteristics  and  value 

of,  1875  (Pt.  1),  142, 163,  270. 

—  sugar,  times  for,  and  description 
of  methods  of  making,  1857  (Pt.  2), 
335;  1873  (Pt.  1),  162, 183,  185. 

beauty  and  utility  of,  1854  (Pt.  1), 

149;  1857  (Pt.  2),  365. 

Makcy,  Oliver,  address  by,  on  edu- 
cated farm- labor,  1856  (Pt.  2),  57. 

on  the  laws  of  vegetation,  1858 

(Pt.  2),  70. 

Marks,  unsound,  unfit  for  breeders, 
1856  (Pt.  2),  372.  377. 

—  breeding,  shouhl  possess  certain 
qualities,  18<>*9  (Pt.  1),  203;  1877 
(Pt.  1),  85. 

Market  days,   advantage   resulting 

from     establishing     regular,     1858 

(Pt.  2),  327;  1859  (Pt.  1),  115. 
efforts    made    to    establish,    in 

Massachusetts,  1858  (Pt.  2),  32;  1859 

(Pt.l),   115. 
Market   gardens,    management   of, 

18(>4  (Pt.   1),  186;  1870  (Pt.  1),  310, 

321;  1877  (Pt.  1),  31. 
soil  for,  1864  (Pt.  1),  188;    1877 

(Pt.  1),  24. 
require  abundant  manuring,  1864 

(Pt.  1),  189;  1877  (Pt.  1),  23,  25,  31. 

—  gardening,  importance  of,  and 
methods   of  management  of,  1870 


(Pt.   1),  312;    1871  (Pt.  1),  119,  123, 

124, 133, 138, 142, 144, 155;  1873  (Pt.  1), 

313,  323;  1876  (Pt.  1),  14, 16. 
Market  gardening,  profits   of,   1870 

(Pt.  1),  311;  1877  (Pt.  1),  23,  25,  30, 

33,  45,  58. 
Markets,  open  and  free,  value  of, 

1862  (Pt.  1),340;  1870  (Pt.  1),  141, 144, 

160(Pt.  2),99. 
Marl,  use  and  value  of,  as  a  manure, 

1867  (Pt.  1),  197;  1874  (Pt.  1),  49-61, 

194. 

—  accumulations  of,  1864  (Pt.  1),  114, 
117;  1868(Pt.  1),  116. 

—  phosphatic,  deposits  of,  in  South 
Carolina.    See  Charleston. 

Marshall,  J.  E.  and  A.  C,  statement 

of,  on   management  of    orchards, 

1853  (Pt.  2),  96. 
Marston,  George,  address  by,  on  the 

agricultural    hall,     1862    (Pt.    2), 

66. 
Marrow-Squashes,    cultivation    of, 

1876  (Pt.  1),  209. 

Martin,  O.,  report  by,  on  the  horse, 
1853  (Pt.  2),  348. 

Marsh-Hawk,  characteristics  and 
habits  of  the,  1871  (Pt.  2),  110. 

Marshes,  salt,  analysis  of  water  on, 
1875  (Pt.  1),  240. 

Marshfibld,  description  of  mai-shes 
in,  and  their  reclamation,  1874 
(Pt.  1),  328,  336;  1875  (Pt.  1),  238, 
248;  1876  (Pt.  1),  219. 

Massachusetts  Society  for  Promot- 
ing Agriculture  established  in  1792, 
1853  (Pt.  1),  10. 

—  one  of  the  first  States  to  give  legis- 
lative aid  to  agriculture,  1853  (Pt.  1), 
115. 

—  area  of,  1854  (Pt.  2),  103. 

—  farmer,  address  ou  the,  by  Emory 
Washburn,  1864  (Pt.  2),  469. 

—  prosperity  aud  povrer  of,  1871 
(Pt.  2),  77,  90. 

—  farmers,  why  they  should  be  con- 
tent, 1860  (Pt.  2),  142. 

—  list  of  species  of  birds  of,  1863 
(Pt.  1),  appendix. 

—  resources  of  1872,  (Pt.  2),  37,  42. 
McKiNSTRY,  A.  L.,  essay  by,  on  soil- 
ing cattle,  1876  (Pt.  2),  62. 

Meadow  hay,  value  of,  as  a  fodder, 

1877  (Pt.  2),  37,  39. 

—  muck,  value  of,  as  a  manure.  See 
Muck. 
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Meadow  fescue-grass,  characteristics 
of,  1856  (Pt.  1),  as,  56,  119, 154. 

—  brome-grass,  characteristics  of,  1856 
(Pt.  1),  64,  65. 

—  or  swale  hay,  characteristics  of, 
1856  (Pt.  1),  111,  112, 117. 

—  spear-grass,  characteristics  of,  1856 
(Pt.  1),  42, 126. 

—  soft-grass,  characteristics  of,  1856 
(Pt.  1),  76,  77, 119,  126,  154. 

— -  oat-grass,  characteristics  of,  1866 
(Pt.  1),  74, 118. 

—  foxtail-gprass,  characteristics,  of, 
1856  (Pt.  1),  20,  21,  26,  76,  119,  124, 
126, 129. 

Meadows,  methods  and  utility  of 
reclamation  of,  1853  (Pt.  2),  44,  47, 
49,  67,  70  1854;  (Pt.  1),  62  (Pt.  2),  16, 
87,  64;  1855  (Pt.  2),  26,  42;  1858 
(Pt.  2),  140;  1860  (Pt.  2),  105;  1870 
(Pt.  2),  109.  Ill;  1874  (Pt.  2),  63,  66, 
67,69;  1877  (Pt.  2),  41. 

—  flowage  of,  by  mill-owners,  1874 
(Pt.  1),  404,  406. 

Meat,  production  of,  profitable,  1863 
(Pt.  1),  67,  73, 191 ;  1867  (Pt.  1),  22, 51. 

—  packing  business,  history  and 
growth  of,  in  this  country,  1873 
(Pt.  1),  64,  55,  368. 

Meats,  description  of  methods  of 
preserving,  1867  (Pt.  1),  301;  1868 
(Pt.  1),  124, 129, 131, 136,  137,  226. 

—  preservation  of,  by  the  use  of  anti- 
septic salts,  1868  (Pt.  1),  136. 

by  the  use  of  carbonic  oxide  gas, 

1868  (Pt.  1),  137. 

by  the  use  of  sulphurous  acid  gas, 

1868  (Pt.  1),  139. 

Mechi,  M.,  description  of  experiment- 
al farm  of,  18(>2  (Pt.  1),  226,  278. 

Mechanics  in  agriculture,  progress 
of,  1873  (Pt.  1),  19,  27,  33,  37,  41,  101. 


(Pt.  1),  122;  1860  (Pt.  1),  101;  18*52. 
(Pt.  2),  216,  218;  1803  (Pt.  1),  60,  128 
(Pt.  2),  60;  1864  (Pt.  1),  161,  162 
(Pt.  2),  120;  1865  (Pt.  1),  122;  1868 
(Pt.2),  199. 
Merino  sheep,  Saxon,  characteristics 
and  value  of,  1863  (Pt.  1),  128  (Pt.  2), 
60. 

—  Vermont,  characteristics  and  value 
of,  1863  (Pt.  1),  60, 136,  137. 

—  Spanish,  characteristics  and  value 
of,  1863  (Pt.  1),  131. 

—  of  Rambouillet,  characteristics  and 
value  of,  1863  (Pt.  1),  133. 

—  great  prices  obtained  for,  1864 
(Pt.  1),  161. 

Mebiam,  Messrs.,  statement  of,  on 
farm-improvement,  1853  (Pt.  2),  14. 

Meriam,  Royal  A.,  statement  of,  on 
reclaiming  meadows,  1863  (Pt.  2), 
49. 

Meriam,  T.  and  I.  S.,  statement  of 
on  reclaiming  swamji-lands,  1853 
(Pt.  2),  58. 

on  manures,  1853  (Pt.  2),  138. 

Merriam,  J.  A.,  statement  of,  on 
fanu-iraprovements,  1854  (Pt.  2),  34. 

Merrick,  S.  F.,  jnn.,  statement  of,  on 
reclaiming  swamp-lands,  1863  (Pt.  2), 
67. 

Merrick,  J.  M.,  essay  by,  on  the  po- 
tato, 1863  (Pt.  2),  208. 

—  reports  by,  on  management  of 
farms,  1854  (Pt.  2),  66 ;  1855  (Pt.  2),  22 ; 
1856  (Pt.  2),  161;  1867  (Pt.  2),  137. 

—  on  Indian  corn,  1864  (Pt.  2).  157. 

—  address  by,  on  agricultural  socie- 
ties, 1855  (Pt.  2),  411. 

Merrifield,  W.  T.,  statement  of,  on 
carrot-crop,  1854  (Pt.  2),  213. 

Merrill,  Samuel  A.,  statement  of, 
on  farm-management,  1864  (Pt.  2), 
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Microscope,  use  of  the,  as  an  aid  to 

agriculture,  1875  (Pt.  2),  25-27. 
Mbteorites,    description     of,     1875 

(Pt.  1),  99, 100. 
Mice,  habits  of,  and  ravages  by,  1856 

(Pt.  2),  195. 
Middlesex     Agricultural      Society, 

when  incorporated,  1853  (Pt.  1),  11; 

1861  (Pt.  1),  102, 180, 183;  1868  (Pt.  2), 

81,  83,  85. 

—  breed  of  swine,  value  of,  1853  (Pt.  2), 
377. 

—  County,  agricultural  condition  of, 

1865  (Pt.  1),  285, 288, 290;  1877  (Pt.  1), 
11, 13,  15. 

fruit-culture  in,  1865  (Pt.  1),  281. 

market-gardening  in,  1871  (Pt.  1), 

142. 143. 
thoroughbred     stock     in,    1865 

(Pt.  1),  289,  290. 
North,   agricultural   survey    of, 

1866  (Pt.  1),  287. 

fruit-culture  in,  1866  (Pt.  1),  288. 

principal  crops  in,  1866  (Pt.  1), 

289. 
dairy-husbandry  in,  1866  (Pt. 

1),290. 
South,   agricultural    survey   of, 

1866  (Pt.  1),  294. 
thoroughbred   stock    in,   1866 

(Pt.  1),  295. 
principal  crops  in,  1866  (Pt.  1), 

296. 
Mii<CH  cows,  feeding  and  management 

of.    See  Cows  and  Dairy  stock. 

—  loss  of  weight  of,  from  night  to 
morning,  1854  (Pt.l),  15;  1855  (Pt.l), 
11;  1856(Pt.l),  244,261. 

—  relative  cost  of  food  for,  and  milk 
of,  1855  (Pt.  1),  24;  1856  (Pt.  1),  244, 
261 ;  1857  (Pt.  1),  217 ;  1859  (Pt.  2),  213. 

—  management  of,  in  North  Holland, 
1857  (Pt.  1),  62. 

—  characteristics  of  good.    See  Cows. 

—  value  of  apples  as  a  food  for,  1876 
(Pt.  1),  17,  36,  37. 

Mildew  on  vegetable  life,  character- 
istics of,  and  remedies  for,  1867 
(Pt.  1),  89, 104;  1872  (Pt.  1),  59;  1873 
(Pt.  1),  300,  301;  1877  (Pt.  1),  37,  225- 
227. 

Milk,  chemical  constituents  of,  1854 
(Pt.  2),  307;  1856  (Pt.  2),  361,  404; 
1859  (Pt.  1),  26;  1871  (Pt.  2),  305,  311; 
1873  (Pt.  1),  65,  94,  95,  387;  1874 
(Pt.  1),  13, 14, 18, 19,  22-24,  26. 


Milk,  cost  of  production  of,  1854  (Pt. 
2,)  280,  312,  318;  1855  (Pt.  1),  23;  1856 
(Pt.  2),  82,  360;  1857  (Pt.  1),  217. 

—  weight  of,  required  to  make  a  pound 
of  butter.    See  Butter. 

—  weight  of,  required  to  make  a 
pound  of  cheese.    See  Cheese. 

—  specific  gravity  of,  1856  (Pt.  2),  361; 
1873  (Pt.  1),  66,  67,  71,  84.    • 

—  percentage  of  bone  earth  in,  1859 
(Pt.  1),  26. 

—  statistics  of  production  of,  1863 
(Pt.  2),  193. 

—  flavor  of,  affected  by  the  food  of 
cows,  1867  (Pt.  1),  71, 80;  1871  (Pt.  1), 
288,  294,  301;  1872  (Pt.  1),  23,  31,  39; 
1873  (Pt.  1),  86,  87;  1874  (Pt.  1),  19, 
27,  113, 121, 127, 128. 

—  dairy  management  of.    See  Dairy. 

—  sugar,  percentage  of,  in,  1868  (Pt.  1), 
193. 

—  variety  of  quality  of,  from  different 
cows,  1839  (Pt.  2),  13;  1870  (Pt.  2),  25; 
1873  (Pt.  1),  93,  94,  96,  377,  382,  385, 
387. 

—  use  of  the  lactometer  in  testing, 

1869  (Pt.  2),  13;  1873  (Pt.  1),  66, 67,  84, 
85,97. 

—  uterine,  analysis  of,  1870  (Pt.  1),  87. 

—  utility  of  the  practice  of  churning, 
1871  (Pt.  1),  295,  296;  1874  (Pt.  1),  19- 

.  21,  38,  40,  44. 

—  of  diseased  cows,  results  of  using, 

1870  (Pt.  1),  381. 

—  average  yield  of,  1872  (Pt.  1),  29, 33- 
35,38. 

—  morphology  of,  1873  (Pt.  1),  374,  376. 

—  adulteration  of,  1873  (Pt.  1),  67,  68, 
81;  1876  (Pt.  1),  105-107, 109. 

—  experiments  in  churning  different 
specimens  of,  1873  (Pt.  1),  380,  385. 

—  aeration  of,  1873  (Pt.  1),  72-74,  89, 
377. 

— -  how  it  becomes  tainted,  1873  (Pt.  1), 
72,  73,  76,  82,  87,  88. 

—  manner  of  cooling,  1874  (Pt.  1),  35. 

—  standard  for,  1873  (Pt.  1),  69. 

—  depth  of,  to  set  for  cream,  1874 
(Pt.  1),  38,  39. 

—  absorbs  foreign  odors,  1871  (Pt.  1), 
303. 

—  fever,  treatment  of,  1871  (Pt.  1),  186, 
187,  267. 

—  globules,  variety  in,  1873  (Pt.  1),  93, 
276,  377,  382;  1874  (Pt.  1),  20,  21,  25, 
26,34. 
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Milk  pan,  descriptioD  of  an  im- 
proved model  of,  1857  (Pt.  1),  166. 

—  routes,  management  of,  1870  (Pt.  1), 
153,  160, 164,  165. 

—  supply,  growth  of  the,  1876  (Pt.  1), 
105,  106. 

Milking,  importance  of  care  and 
regularity  in,  1854  (Pt.  2),  310,  316; 
1871  (Pt.  1),  261,  262;  1872  (Pt.  1),  28, 
29,33;  1874  (Pt.  1),  17,  18. 

—  qualities  in  cows,  artificial,  1871 
(Pt.  1),  181. 

Mill-Flowaoe  of  streams  injurious 
to  farmers,  1860  (Pt.  1),  244. 

Miller,  J.  W.,  address  by,  on  Ameri- 
can agriculture,  1854  (Pt.  2),  497. 

Miller,  Baniuel  F.,  prize-essay  by, 
on  the  construction  aud  repair  of 
roads,  1869  (Pt.  2),  264,  282. 

Millet,  characteristics  and  value  of, 

1856  (Pt.  1),  86, 154;  1871  (Pt.  1),  131. 
Mink,  common,  description  and  habits 

of  the,  1861  (Pt.  1),  157. 
Mitchell,  Donald  G.,  lecture  by,  on 

the  farmer's  homestead,  1876  (Pt.  1), 

131. 
Mixing  crops,  benefits  resulting  from, 

1857  (Pt.  2),  168. 

Model   protluctive    State,   the,  1863 

(Pt.  2),  18. 
Mole,  common,  description  and  habits 

of  the,  1861  (Pt.  1),  145. 

—  star-nosed,  description  and  habits 
of  the,  1861  (Pt.  1),  146. 

Montague,  Albert,  statement  of,  on 

manures,  1853  (Pt.  2),  141. 
Montgomery  hay-fork,  description  of 

the,  1867  (Pt.  1),  297. 
MooRE,  John  B.,  address  by,  on  the 

agriculture  of  Middlesex  County, 

1877  (It.  1),  11, 15. 

—  essay  by,  on  the  adaptation  of 
crops  to  soils,  1866  (Pt.  1),  269. 

upon  the  preparation  of  soil,  and 

planting  of  seeds,  1869  (Pt.  1),  195. 
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MooRE,  John  B.,  reports  by,  on 
grape-growing,  1861  (Pt.  2),  205;  1862 
(Pt.  2),  172. 

—  statement  by,  on  management  of 
orchards,  1853  (Pt.  2),  82. 

on  grape-culture,  1866  (Pt.  2),  43. 

on  vineyard-management,    1869 

(Pt.  2),  116. 

Moors,  John  F.,  report  by,  on  man- 
agement of  orchards,  1853  (Pt.  2), 
101. 

—  address  by,  on  American  and  Eu- 
ropean homes,  1870  (Pt.  2),  46,  58. 

Moravia,  sheep-husbandry  in,  1863 

(Pt.  1),  132. 
Moraines,    characteristics    of,    1868 

(Pt.  1),  169,  70. 
Morgan  hoi-ses,  characteristics  and 

value  of.    See  Horses. 
Mormons,  success  of  co-operative  in- 
dustry among  the,  1871  (Pt.  1),  73, 

74;  1875  (Pt.  1),  60,  65,  66. 
Morphology   of  milk,  1873  (Pt.  1), 

374,  377. 
Morton,  W.  T.  G.,  statement  of,  on 

farm-iiuprovements,  1854  (Pt.  2),  49. 
Moss,  how  to  get  rid  of,  1864  (Pt.  1), 

96,97. 
Motley,  Thomas,  statement  of,  on 

crop  of  corn,  1853  (Pt.  2),  176. 

—  report  by,  on  improvement  of 
stock,  1853  (Pt.  2),  268. 

oil  Jersey  cattle,  1854  (Pt.  2),  252. 

on  mowing-machines,  1855  (Pt.  2), 

125. 
Mouse,  description  and  habits  of  the 

jumping,  1861  (Pt.  1),  178. 
of    the    common    brown,    1861 

(Pt.  1),  180. 
of  the  white-footed,  or  deer,  1861 

(Pt.  1),  180. 

of  the  red-backed,  1861  (Pt.  1),  183. 

of  the  meadow,  1861  (Pt.  1),  184. 

of  the  gray,  1861  (Pt.  1),  185. 

Mowing-Lands,   treatment    of.     See 
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67,  77  (Pt.  2),  125,  128;  1856  (Pt.  2), 
66,  132, 292;  1858  (Pt.  2),  237. 
Mowino-Machines,  economy  of  the 
use  of,  1855  (Pt.  1),  69,  72  (Pt.  2), 
130;  1856  (Pt.  2),  292;  1857  (Pt.  2), 
158;  1858  (Pt.  2),  237;  1867  (Pt.  2), 
16. 

—  trials  of,  in  competition,  1856  (Pt.  2), 
125;  1868  (Pt.  2),  168,  170. 

MuoK,  meadow  or  peat,  use  and  value 
of,  as  a  fertilizer,  1853  (Pt.  2),  39,  74, 
81,  142;  1854  (Pt.  1),  90,  93  (Pt.  2), 
140,  506;  1855  (Pt.  2),  71,  102,  306, 
354;  1856  (Pt.  2),  54;  1858  (Pt.  2), 
187;  1861  (Pt.  2),  156, 168;  1861  (Pt.  2), 
22;  1867  (Pt.  1),  181,  187,  191,  196, 
234;  1868  (Pt.  1),  99  (Pt.  2),  116;  1869 
(Pt.  1),  199,  212;  1870  (Pt.  1),  221, 
227;  1873  (Pt.  1),  134,  142,  207;  1874 
(Pt.  2),  66,  67. 

—  dertnition  of  the  term,  1861  (Pt  2), 
156;  1869  (Pt.  1),  211,  212. 

—  analyses  of  different  samples  of, 
1861  (Pt.  2),  158;  1868  (Pt.  1),  99. 

—  value  of,  as  an  absorbent  of  liquid 
manure,  1861  (Pt.  2),  160;  1867  (Pt.  1), 
181.  196,  235;  1868  (Pt.  2),  116;  1869 
(Pt.  1),  199,  213;  1873  (Pt.  1),  134, 
142,207. 

—  soils  on  which  it  is  valuable,  1861 
(Pt.  2),  160. 

HuLE,  origin  and  characteristics  of 

the,  1860  (Pt.  1),  238,239. 
Mulching  as  an  expedient  a^^inst 

droughts,  1853  (Pt.  1),  161. 

—  fruit-trees  desirable,  1853  (Pt.  2), 
112;  1854  (Pt.  2),  420;  1867  (Pt.  1), 
131. 

—  utility  of,  1863  (Pt.  1),  161  (Pt.  2), 
112;  1854  (Pt.  2),  420;  1857  (Pt.  2), 
144;  1865  (Pt.  1),  171, 172;  1867  (Pt.  1), 
131;  1871  (Pt.  1),  202,  203,  220,  276; 
1873  (Pt.  2),  71,73. 

MuBiDiB,  characteristics  of  the,  1861 

(Pt.  1),  177. 
HuKRAY,  Bobert,   statement   of,  on 

farm-management,    1854    (Pt.    2), 

11. 
Murray,  Rev.  W.  H.  H.,  lecture  by, 

on  the  breeding  and  management 

of  horses,  1875  (Pt.  1),  70,  80,  86. 
MuiiZTHAiiER  cattle,  characteristics  of 

the,  1863  (Pt.  1),  116,  202. 
MuRiATR  of  potash,  sources  and  value 

of,  1871  (Pt.  1),  98,  101,  102;    1875 

(Pt.  1),  295;  1876  (Pt.  1),  245. 
9 


Mus,  characteristics  of,  1861  (Pt.  1), 
179. 

—  decnmanus,  habits  of,  1861  (Pt.  1), 
179. 

—  musculns,  description  and  habits 
of,  the  1861  (Pt.  1),  180. 

MusciDiE,  characteri:4tic8  and  habits 

of,  1862  (Pt.  1),  185. 
Musk-Rat,  or  musquash,  description 

and  habits  of  the,  1861  (Pt.  1),  185. 
Mutton,  the  production  of,  proHtable, 

1863  (Pt.  1),  68. 

—  loss  of,  in  cooking,  1860  (Pt.  1),  97. 

—  value  of,  an  a  food,  1860  (Pt  1),  97; 
1874  (Pt.  2),  114, 115. 

Mutual  dependence  of  our  industries, 
1870  (Pt.  2),  59,  62. 

Nantucket  County,  agricultural  sur- 
vey of,  1865  (Pt.  1).  256. 

—  farms  iu,  1865  (Pt.  1),  261. 

—  peat  deposits  in,  1865  (Pt.  1),  261- 
263. 

—  thoroughbred  stock  in,  1865  (Pt.  1), 
260. 

Nash,  J.  A.,  address  by,  on  British 

and    American    agriculture,    1854 

(Pt.  2),  470. 
on  how  to  be  better  farmers,  1857 

(Pt.  2),  56 
Nash,  Samuel,  report  by,  on  swine, 

1853  (Pt  2),  363. 
Native  cattle,  characteristics  of,  1857 

(Pt.  1),  43,  46;  1863  (Pt.  2),  195,  199; 

1864  (Pt  1),  120;  1876  (Pt.  1),  127. 
National  industry  the  true  source  <if 

national  greatness,  1858  (Pt.  2),  92 

Nature's  modes  of  distributiug 
plants,  1870  (Pt.  1),  287,  304. 

Navassa  phosphate,  value  of  the, 
1874  (Pt.  1),  373. 

Neapolitan  breed  of  swine,  charac- 
teristics of  the,  1853  (Pt.  2),  379. 

Near  markets,  value  of,  1874  (Pt.  2), 
4,53. 

Neat-Stock,  systems  of  breeding,  and 
management  of,  1853  (Pt  1),  81,  104 
(Pt.  2),  268,  295,  309,  320,  333,  ;«9, 
344,  401;  1854  (Pt.  1),  15  (Pt.  2),  13, 
252,  258,  277,  309,  321,  334,  346;  1855 
(Pt  1),  11,  44  (Pt  2),  178,  225;  1856 
(Pt.  1),  242,  244,  261  (Pt  2),  81,  166, 
167,  360;  1857  (Pt.  1),  31,  42,  60,  217 
(Pt.  2),  244,  252;  1858  (Pt.  2),  40,  129, 
229,  244,  249, 269, 272;  1859  (Pt.  1),  29, 
40,  111,  167  (Pt.  2),  32,  193,  199;  1800 
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(Pt.  2),  191;  1861  (Pt.  1),  12,  41,  56 
(Pt.  2),  172,  193,  377;  1863  (Pt.  1),  36, 
66,  58,  74, 189  (Pt.  2),  36,  39,  91,  100, 
134,  195, 198;  1864  (Pt.  1),  117  (Pt.  2), 

95,  102,  110;  1865  (Pt.  1),  45,  49,  53, 
56;  1866  (Pt.  1),  80,  83.  89,  96,  103, 
113,  189, 190;  1867  (Pt.  1),  17,  24,  26, 
51, 70, 74, 279, 280;  1868  (Pt.  1),  301, 303 
(Pt.  2),  62,  63,  175,  180;  1869  (Pt.  1), 
79,  80,W  (Pt.2),  161,  170,  182;  1870 
(Pt.  2).  22,  37;  1871  (Pt.  1),  178.  183, 
189,  264.  265  (Pt.  2),  255,  262,  272; 
1872  (Pt.  1),  77,  78,  207  (Pt.2),  156, 
168;  1873  (Pt.  1),  15,  49,  97,  102,  245, 
250,  253,  258,  381;  1874  (Pt.  2),  92,  94, 

96,  98;  1875  (Pt.  1),  165;. 1876  (PL  2), 
146,  148, 150,  152;  1877  (Pt.  2),  86-88. 

Nkat-Stock,  cost  of  raising,  1863 
(Pt.  1),  70. 

—  statistics  of,  1860  (Pt.  2),  26. 
Nerdham,   Daniel,   address  by,    on 

Ameri(;an   labor  and  its  position, 

1868  (Pt.  2),  33,  37. 
on  the  stability  of  agricoltore, 

1875  (Pt.  2),  1, 12. 
Nebved  manna-grass,  characteristics 

of  the,  1856  (Pt.  1),  42. 
Neuboptrba,  characteristics  of  the, 

1862  (Pt.  1),  127. 
Nbwhall,  Cheever,  statement  of,  on 

mixed  crops,  1854  (Pt.  2),  196. 
New-England  Agricultural  Society, 

plan  to  form  a,  1863  (Pt.  1),  63. 
organization  of  the,  1864  (Pt.  1), 

247. 

—  fanners  live  better  and  more  com- 
fortably than  any  others,  1855  (Pt.  2), 
418. 

»  climate,  peculiarities  of  the,  1853 
(Pt.  1),  147;  1854  (Pt.  1),  30;  1855 
(Pt.  2),  331. 

—  farming,  characteristics  of,  1855 
(Pt.  2),  327;  1858  (Pt.  2),  46;  1860 
(Pt   2),  43;   1863  (Pt.  2),  31,  73,  91, 


New  England,  proportion  of  im- 
proved to  unimproved  lands  in,  1864 
(Pt.  2),  21. 

New  winter  apples,  premium  ofiFeied 
for  desirable,  1877  (Pt.  2),  53. 

New  Jersey,  agricultural  resources 
of,  1874  (Pt.  1),  193, 194. 

Nichols,  Dr.  James  R.,  address  by, 
on  chemistry  and  farming,  1855 
(Pt.  2),  295. 

—  statement  of,  on  experiments  with 
manures.  1856  (Pt.  2),  229. 

—  essay  by,  on  bread  and  bread- 
making.  1866  (Pt.  2),  119. 

on  special  fertilizers,  1868  (Ft.  2), 

114. 

—  lecture  by,  on  what  chemistry  has 
accomplished  for  farming,  1866 
(Pt.  1),  228. 

on  manures  and  fertilizers.  1870 

(Pt.  1),  179,  203. 
on  the  food  of  plants  and  sources 

of  supply,  1871  (Pt.  1),  80,  99. 
on   bowlder-rocks,  1875  (Pt.  1), 

96, 113. 
Nioht-Hawk,     characteristics     and 

habits  of  the,  1871  (Pt.  2).  112. 
NiGHT-SoiL,  use  and  value  of.  as  a 

manure,  1863  (Pt.  1),  278;  1867  (Pt.  1), 

182,  269;  1877  (Pt.  1),  169,  178,  183, 

186, 189, 197. 

—  analysis  of.  1877  (Pt.  1),  175,  210. 
Nile,  rise  and  fall  of  the,  1870  (Pt.  2), 

48,49. 
Nitrates  of  8o<la  and  potash,  value 

of,  1873  (Pt.  1),  367,  368;  1875  (Pt.  1), 

325;  1876  (Pt.  1),  252. 
Nitrogen  as  an  animal  or  plant  food, 

importance  of,  1856  (Pt.  2),  51,  122; 

1858  (Pt.  2),  76;  1862  (Pt.  1),  69;  1868 

(Pt.  1),  127,  128;  1869  (Pt.  1),  44.  45; 

1873  (Pt.  1),  112,  113,  122.  126,  129, 

368;  1875  (Pt.  1),  20,  21,  24,  27;  1876 

(Pt.  1),  143,  149. 
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NoBTHBKD,  William  D.,  address  by, 
on  what  ahall  we  raise,  1872  (Pt.  2), 
1,9. 

NoRTHBUP,  S.  D.,  statemeDt  of,  on 
dairy-stock,  1854  (Pt.  2),  330. 

NoTHTKO  new,  address  on,  by  Samuel 
B.  Noyes,  1871  (Pt.  2),  91,  99. 

Nttbsbby,  care  of,  and  soil  for  the  es- 
tablishment of  a,  1853  (Pt.  2),  91, 103. 

NuTBiTi  VE  equivalents  of  cattle  foods, 
^ee  Cattle  foods. 

Oakes  cow,  history  and  record  of  the, 
1853  (Pt.  2),  278;  1854  (Pt.  2),  253; 
1870  (Pt.  2),  166, 167;  1875  (Pt.  1),  10, 
11,  175. 

Oakham,  R.  N.,  essay  by,  on  South- 
Carolina  phosphates,  1872  (Pt.  2), 
97,103. 

Oak,  slow  growth  of  the,  1861  (Pt.  2), 
118. 

—  insects  injurious  to  the,  1869  (Pt.  1), 
245. 

Oaks,  importance  of  the  cultivation 
of  forests  of,  1853  (Pt.  2),  116;  1856 
(Pt.  2),  217. 

—  white,  value  of,  1854  (Pt.  1),  145. 

—  characteristics  of  varieties  of,  1854 
(Pt.  1),  148;  1856  (Pt.  2),  216;  1877 
(Pt.  1),  157. 

Oats,  decrease  in  the  area  of,  under 
cultivation,  1853  (Pt.  1),  31. 

—  cost  of  cultivation  and  yield  of, 
1853  (Pt.  2),  36,  203;  1852  (Pt.  2),  190; 
1856  (Pt.  2),  273;  1857  (Pt.  2),  219; 
1858  (Pt.  2),  206;  1859  (Pt.  2),  170; 
1860  (Pt.  2),  164;  1866  (Pt.  2),  67; 
1867  (Pt.  2),  118;  1868  (Pt.  1),  269 
(Pt.  2),  146,  147;  1871  (Pt.  2),  216, 
226;  1876  (Pt.  2),  112;  1877  (Pt.  2),  77. 

—  soU  for  growing,  1868  (Pt.  1),  270. 

—  experiments  with  chemical  fertil- 
izers in  growing,  1875  (Pt.  1),  26. 

Obsebvation  and  experiments,  neces- 
sity for  and  value  of,  1859  (Pt.  2),  1. 

Obstacles  to  the  progress  of  scientific 
agriculture,  1869  (Pt.  1),  61,  75. 

Offspbino  of  any  mating  resemble 
their  grandparents,  1866  (Pt.  1),  83, 
84. 

—  regulating  the  sexes  of,  1870  (Pt.l), 
107. 

Oil-Cake,  use  and  effect  of,  as  cattle 

food,  1856  (Pt.  1),  123. 
Oleo-Maboabine,  characteristics  of, 

1874  (Pt.  1),  21,  23,  25. 


Olivbb,   Henry   K.,    report   by,  on 

poultry,  1854  (Pt.  2),  379. 
address  by,  on  farmers  need  a 

higher  education,  1871  (Pt.  2),  47. 
Oliveb,    Samuel   C,  report  by,  on 

colts,  1856  (Pt.  2),  371. 
Onion  crop,  importance  of  the,  1853 

(Pt.  1),  37;   1864  (Pt.  1),  190;    1869 

(Pt.2),  12, 14,  15. 

—  blight,  characteristics  of  the,  1869 
(Pt.  2),  11. 

—  fly,  description  of  the,  1871  (Pt.  1), 
336. 

—  maggot,  description  and  habits  of 
the,  1869  (Pt.  2),  9;  1876  (Pt.  1), 
195. 

—  smut,  description  and  injurious 
nature  of  the,  1860  (Pt.  2),  10;  1876 
(Pt.2),  164,  167,  171,  174;  1877  (Pt.  1), 
38,40. 

—  thrips,  1871  (Pt.  1),  333. 

—  insects  injurious  to  the,  1860 
(Pt.  2).  9;  1869  (Pt.  2),  9;  1871  (Pt.  1), 
836;  1876  (Pt.  1),  195. 

Onion  Henry,  essay  by,  on  road- 
building,  1869  (Pt.  2),  283. 

Onions,  methods  and  cost  of  cultiva- 
tion, and  yield  of,  1853  (Pt.  2),  224; 
1854  (Pt.  2),  206,  225;  1855  (Pt  2), 
15;  1866  (Pt.  2),  277,  278;  1857  (Pt.  2), 
238;  1859  (Pt.  2),  176;  1862  (Pt.  2), 
189;  1864  (Pt.  1),  172,  190,  193,  194; 
1865  (Pt.  2),  80;  1866  (Pt.  1),  68;  1867 
(Pt.  2),  126;  1869  (Pt.  1).  168;  1870 
(Pt.  1),  233, 237, 241;  1871  (Pt.  2),  247, 
249;  1873  (Pt.  2),  94,  95,  102;  1874 
(Pt.  2),  79-81;  1876  (Pt.  2),  161,  162; 
1876  (Pt.  1),  189, 191,  193  (Pt.  2),  164, 
167, 171, 174;  1877  (Pt.  1),  48,  65. 

—  soil  for  growing,  1853  (Pt.  2),  224, 
241;  1864  (Pt.  1),  191. 

—  manure  for,  1864  (Pt.  1),  191;  1866 
(Pt.  1),  173. 

—  varieties  of,  1864  (Pt.  1),  193;  1869 
(Pt.  2),  139. 

Obchabd-Gbass,  characteristics  and 
value  of,  1856  (Pt.  1),  13,  39^  66, 118, 
124,  154,  167;  1868  (Pt.  1),  208,  209; 
1861  (Pt.  1),  208;    1877  (Pt.  1),  130, 

Obchabds,  management  of.  «S'e6 
Fruit. 

~  utility  of  cultivating  the  soil  in, 
1853  (Pt.  2),  83,  92, 104,  330,  426;  1854 
(Pt.  2),  85, 99;  1858  (Pt.  2),  165;  1860 
(Pt.  2),  91. 

—  transplanting  trees  in,  best  method 
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Of,  1854  (Pt.  2).  101;  1865  (Ft.  2),  4, 
47;  1867  (Pt.  2),  316.  SeeFridt, 
Orchards,  proper  mode  of  pmning 
trees  in,  1864  (Pt.  2),  101;  1857  (Pt. 
2),  316;  1862  (Pt.  1),  81;  1876  (Pt.  1), 
23,  24,  44,  46. 

—  proper  distance  apart  for  trees  in, 
1863  (Pt.  2),  79,  101;  1857  (Pt.  2), 
165. 

—  soil  and  location  for,  1859  (Pt  1), 
73;  1862  (Pt.  1),  69;  1873  (Pt.  2),  72. 

—  manure  for,  and  its  application, 
1863  (Pt.  2),  84,  96,  111,  413;  1854 
(Pt.  2),  100;  1859  (Pt.  1),  68.  76. 

—  peach,  require  severe  pruning,  1859 
(Pt.  2).  127. 

—  importance  of  improving  old,  1863 
(Pt.  2),  94;  1859  (Pt.  2),  128;  1867 
(Pt.  1),  262,  263. 

—  affected  by  climatic  and  meteoro- 
logical agencies,  1859  (Pt.  1),  74; 
1862  (Pt.  1),  70. 

—  pasturing  of,  to  be  recommended, 
1876  (Pt.  1),  192;  1876  (Pt.  1),  23. 

Original  investigations,  require- 
ments of,  1855  (Pt.l),  49. 

Origin  of  species,  1872  (Pt.  1),  103, 
104, 107. 

—  and  development  of  cultivated 
plants,  1877  (Pt.  1),  61,  78. 

Organic  matter  in  salt  marshes,  1876 

(Pt.l),  226. 
Ornamental  plants  about  a  house, 

value  of,  1873  (Pt.  2),  36,  43. 

—  trees,  utility  of  culture  of,  1865 
(Pt.  2),  32, 54,  333,  374. 

and    shrubs,    characteristics   of 

different,  1862  (Pt.  2),  162. 

Orthoptbra,  characteristics  of,  1862 
(Pt.  1),  126. 

OsBORNB,  William,  statement  of,  on 
reclaiming  meadows,  1855  (Pt.  2),  37. 

Osmose,  theory  of,  1873  (Pt.  1),  179, 
183. 

Otis,  Amos,  report  by,  on  fruit-cul- 
ture, 1863  (Pt.  2),  113. 

on      forest-tree-planting,      1863 

(Pt.  2),  119. 

Otter,   Canada,   or  American,   de- 


_^_2.^a£^ 


^       1 V14.> 


OzKN  more  expensive  on  the  farm  for 
work  than  horses,  1855  (Pt.  1),  73,  76. 

—  working,  training  and  manage- 
ment of,  1863  (Pt.  1),  2  (Pt.  2),  335, 
347;  1865  (Pt.  1),  73,  76;  1857  (Pt.  1), 
70,  73;  1859  (Pt.  2),  239;  1866  (Pt.  !!), 
85,  89;  1871  (Pt.  2),  279,  283;  1874 
(Pt.  2),  106-108;  1877  (Pt.  2),  30. 

—  how  they  may  be  improved,  1857 
(Pt.  1),  71,  74. 

~  methods  of  educating,  1864  (Pt.  2), 
38,  40. 

Ox,  the  foot  of  the,  is  less  compli- 
cated than  that  of  the  horse,  1859 
(Pt  2),  305. 

—  shoeing,  methods  of,  recommended, 

1869  (Pt.  2),  296. 

Ox-ete    dainy,  how  to  exterminate 

the,  1864  (Pt.l),  97. 
Oxfordshire     Down     sheep.      See 

Hheep. 
Oyster-shell  lime,  value  of,  for  a 

manure,  1853  (Pt.  2),  142. 

Packard,  Dr.  A.  S.,  reports  by,  on 
insects,  and  their  relations  to  agri- 
culture, 1869  (Pt.  1),  235,  250,  263; 

1870  (Pt.  1),  351, 379;  1871  (Pt.  J),  331, 
347;  1872  (Pt.  1),  237,  250,  265. 

—  paper  by,  on  the  Colorado  potato- 
beetle,  1876  (Pt.  1),  86.94. 

Page,  Adino,  statement  of,  on  recla- 
mation of  swamp-lands,  1853  (Pt.  2), 
47. 

Page,  Nathan,  jun.,  essay  by,  on  cran- 
berry-culture, 1861  (Pt.  1),  79. 

Painting  farm-buildings  adds  to  their 
value,  1857  (Pt.  2),  8. 

Palmer,  Frank  H ,  essay  by,  upon 
the  utility  of  birds,  1871  (Pt.  2),  107, 
120. 

upon    insect-eatiiig    birds,   1873 

(Pt.  2),  194,  210. 

Palmer-Worm,  description  and  hab- 
its of  the,  1856  (Pt.  2),  447. 

Palm-Trees,  characteristics  and 
value  of,  1867  (l*t.  1),  J58, 169. 

Parents,  relative  influence  of,  on 
progeny.    See  Influence. 
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Parsnips,  methods  and  cost  of  culti- 
vation, and  yield  of,  1859  (Pt.  2),  175; 
1866  (Pt.  2),  9*,  95;  18G9  (Pt.  2),  136. 

—  analysin  and  nutritive  value   of, 

1865  (Pt.  2),  95. 

Parsoxs,  J.  C,  statement  of,  on  grow- 
ing Indian  corn,  1853  (Pt.  2),  162. 

Parsons,  Samuel  and  sons,  statement 
of,  on  the  use  of  mowing-machines, 
1855  (Pt.  1),  70. 

Partutution  of  the  cow,  1875  (Pt.  1), 
267. 

—  influenced  by  diet,  exercise,  and 
care,  1870  (Pt.  1),  125. 

Pastures,  methods  of  renovation  and 
improvement  of,  1853  (Pt.  1),  69 
(Pt.  2),  73;  1854  (Pt.  2),  81,  83;  1855 
(Pt.  2),  25,  43;  1866  (Pt.  1),  213.  217, 
232  (Pt.  2),  165,  166;  1858  (Pt.  2),  145; 
1859  (Pt.  1),  24;  1860  (Pt. 2),  111;  1861 
(Pt.  1),  82  (Pt.  2),  110,  122,  123;  1863 
(Pt.  2),  106,  209,  211,  213;  1864  (Pt.  1), 
81,  86,  89,  95,  98,  100, 164  (Pt.  2),  125, 
126;  1866  (Pt.  1),  314,  316,  321  (Pt.  2), 
16,  21;  1867  (Pt.  1),  53  (Pt.  2),  74,  77; 
1870  (Pt.  2),  112,  113;  1872  (Pt.  1),  25, 
26,  31,  38,  208,  212,  213,  227,  228;  1874 
(Pt.  1),  61,  62  (Pt.  2),  61,  62;  1876 
(Pt.  2),  64,  66,  69,  73,  74,  76;  1877 
(Pt.  1),  135, 147, 148,  150,  151. 

—  should  be  harrowed  occasionally, 
1853  (Pt.  2),  74. 

—  effect  of  ploughing,  1853  (Pt.  2),  74, 
77;  1856  (Pt.  1),  213;  1864  (Pt.  1),  98; 

1866  (Pt.  1),  316. 

—  waste  in  permitting  the  deteriora- 
tion of,  18<J1  (Pt.  1),  80. 

—  causes  of  the  deterioration  of,  1859 
(Pt.  1),  25;  1861  (Pt.  1),  81;  1866 
(Pt.  1),  313. 

—  renovated  by  keeping  sheep.  See 
Sheep. 

Pasture-Grassbs,  different  varieties 
of,  and  their  characteristics,  1856 
(Pt.  1),  156,  159, 160, 174;  1864  (Pt.  1), 
100;  1877  (Pt.  1),  135. 

Payson,  T.  E.,  reports  by,  on  bulls, 

1853  (Pt.  2),  284;  1856  (Pt.  2),  340 

—  report   by,    on    sheep-husbandry, 

1854  (Pt.  2),  359. 

on  milch  cows,  1855  (Pt.  2),  193. 

—  statement  of,  on  reclaiming  mead- 
ows, 1855  (Pt.  2),  34. 

Peabody,  Charles  J. ,  essay  by,  upon 
farming  as  an  occupation,  1871 
(Pt.  2),  100. 


Peabody,  Charles  J.,  essay  by,  upon 
farm-management,  1873  (Pt.2),  55, 61. 

Peach  growing  in  pots,  1867  (Pt.  1), 
127. 

under  glass,  methods  and  utility 

of,  1868  (Pt.  1),  79. 

—  trees,  utility  of  mulching,  1867 
(Pt.  1),  131. 

require     severe     pruning,    1859 

(Pt.  2),  127. 

methods  of  treating  "yellows" 

on,  1862  (Pt.  2),  171. 

Peaches,  varieties  and  cultivation  of, 
1854  (Pt.  2),  92;  1856  (Pt.  2),  417 ;  1859 
(Pt.  1),  64,  70,  101  (Pt.  2),  127;  1862 
(Pt.  2),  171, 172;  1863  (Pt.  2),  153;  1866 
(Pt.  2),  34;  1867  (Pt.  1),  125,  130, 134; 
1868  (I*t.  1),  62,  79;  1871  (Pt.  1),  220, 
221;  1876  (Pt.  1),  188,  202. 

Pear,  utility  of  grafting  the,  on 
quince  stocks,  1853  (Pt.  2),  412;  1856 
(Pt.  2),  89,  94,  113,  408;  1857  (Pt.  2), 
296,  323;  1859  (Pt.  1),  69,  80;  1871 
(Pt.  1),  218-220. 

—  growing,  best  soil  for,  1853  (Pt.  2), 
413,  429;  1856  (Pt.  2),  92,  409;  1857 
(Pt.  2),  293;  1859  (Pt.  1),  69;  1866 
(Pt.  2),  36.  62;  1866  (Pt.  1),  207,  216; 
1868  (Pt.  1),  59;  1872  (Pt.  2),  149;  1873 
(Pt.  2),  71,  72. 

—  methods  of  growing  the,  1853  (Pt.l), 
413,  429  (Pt.  2),  414;  1856  (Pt.  2),  88, 
90,  113,  408;  1857  (Pt.  2),  320;  1858 
(Pt.  2),  313;  1859  (Pt.  1),  69  (Pt.  2), 
136,  137,  139,  277;  1862  (Pt.  2),  166, 
167,  169;  1863  (Pt.  2),  141.  151;  1864 
(Pt.  2),  143;  1865  (Pt.  2),  36,  51;  1866 
(Pt.  1),  206,  208,  221  (Pt.  2),  29,  30,  32, 
35,  37;  1867  (Pt.  2),  a3,  88,  97;  1868 
(Pt.  1),  59;  1869  (Pt.  1).  116  (Pt.  2), 
148,  149;  1870  (Pt.  2),  132,  i;«;  1871 
(Pt.  1),  197,  225-227;  1872  (Pt  2),  148, 
149. 151, 152, 154;  1873  (Pt  2).  70,  74, 
78;  1874  (Pt.  2),  70.  72, 76;  1875 (Pt.  1), 
199,  200;  1876  (Pt.  1),  32,  3;^,  50,  51. 

—  characteristics  of  different  varieties 
of,  recommended  for  cultivation, 
1853  (Pt.  2),  86,  101,  414,  430;  1854 
(Pt.  2).  91;  1866  (Pt.  2),  89,  409;  1857 
(Pt.  2),  293,  324;  1859  (Pt.  1),  69,  100; 
1862  (Pt.  1),  76  (Pt.  2),  170;  1863 
(Pt.  2),  152;  1866  (Pt.  2),  39,  41;  1866 
(Pt.  1),  208,  209;  1867  (Pt.  2),  98;  1868 
(Pt.  1),  60,  61;  1869  (Pt.  1),  233;  1872 
(Pt.  2),  162, 164;  1873  (Pt.  2),  75,  76; 
1874  (Pt.  2),  70,  73;  1877  (Pt.  1),  307. 
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Pear,  gradual  decline  of  varieties  of 
the,  1869  (Pt  1),  104. 

—  tree,  Endicott,  history  of  the,  1853 
(Pt.  1),  42. 

—  trees,  dwarf,  characteristics  and 
management  of,  1866  (Pt.  1),  214; 
1872  (Pt.  2),  155;  1874  (Pt.  2).  70,  73. 

care  should  be  exercised  in  select- 
ing, 1865;  (Pt.  2).  38;  1873  (Pt.  2),  73, 
74;  1874  (Pt   2).  66,  67. 

diseases  of,  1858  (Pt.  2),  313;  1862 

(Pt.  2),  169;  1872  (Pt.  2).  163. 

blight  on,  characteristics  of,  1866 

(Pt  1),  217;  1877  (Pt.  1),  235. 

methods  of  pruning,  1873  (Pt.  2), 

75. 

Pears,  gathering  and  preserving,  1859 
(Pt.  1),  83;  1865  (Pt.  2),  42;  1866 
(Pt.  2),  130;  1869  (Pt.  1),  102, 118, 119; 
1877  (Pt.  1),  311. 

—  causes  for  their  cracking  unknown, 
1867(Pt.  1),93. 

—  climatic  influences  on,  1867  (Pt.  1), 
93. 

Peat  for  fuel,  value  of,  1865  (Pt.  1), 
26;  1866  (Pt.  1),  322,  324,  331. 

—  what  is  it  ?  1866  (Pt.  1),  323. 

—  old  process  of  preparing,  1866 
(Pt.  1),  324. 

—  machines  for  preparing,  1866  (Pt.  1), 
326,328. 

—  how  to  test,  for  fuel,  1866  (Pt.  1), 
339. 

—  muck,  value  of,  for  a  manure.  See 
Muck. 

Pedigree,  meaning  of,  1872  (Pt.  1), 
86.  111. 

—  importance  of  keeping  a,  in  stock- 
breeding,  1854  (Pt.  2).  267;  1863 
(Pt.  2),  182,  184,  186;  1873  (Pt.  2), 
114. 

Percheron  horse,  history  and  char- 
acteristics of  the,  1864  (Pt.  1),  232. 

Perkins,  C.  O.,  report  by,  on  farm- 
buildings,  1864  (Pt.  1),  213. 

on  fariii-acoounts,  1865   (Pt.  1), 

2;»,  246. 

—  essay  by,  on  agricultural  educa- 


Pbbby,  Samuel,  statement  of,  on  ear- 
rot  crop,  1864  (Pt.  2),  214. 

Peruvian  guano,  characteristics  and 
value  of,  as  a  fertilhEer,  1873  (Pt.  1), 
353,  354;  1874  (Pt.  1),  361,  365,  dr», 
370;  1875  (Pt.  1),  303,  305,  307,  309, 
310;  1876  (Pt.  1),  260,  261.  See 
Ouano. 

Petals  of  flowers,  purpose  of,  1866 
(Pt.  1),  62. 

Petrifactiok,  process  of,  1874  (Pt.  1). 
62,63 

Philbrick,  William  D.,  paper  by,  on 
market-gardening  and  vegetable 
culture,  18n  (Pt.  1),  23,  30.  35. 

Philosophy  of  breeding.  1874  (Pt.  1), 
145,  150, 155, 165,  180, 192. 

Phinvey,  S.  B.,  statement  of,  on  im- 
proving farm-lands,  1855  (Pt.  2),  29. 

—  report  by,  on  the  culture  of  the 
cranberry,  1863  (Pt.  1),  95. 

on  the  cultivation  of  the  pitch- 
pine  on  the  seacoast,  1864  (Pt.  1), 
209. 

Phippen,  Oeorge  D.,  report  by,  on 
flowers,  1858  (Pt.  2),  319. 

Phosphate  beds  of  South  Carolina. 
See  Charleston. 

Phosphates,  necessity  and  value  of, 
in  fertilizers,  1853  (Pt.  2),  145;  1868 
(Pt.  1),  96;  1874  (Pt.  1),  66*  67,  72, 
196.  376. 

Phosphorus,  characteristics  of,  1871 
(Pt.  1),  88. 

Pierce,  S.  H.,  report  by,  on  Dutch 
cattle,  1873  (Pt.  2),  117, 130. 

Pios.    See  Swine. 

Pine,  pitch,  habitat  of  the,  1853  (Pt.  1), 
72;  1875  (Pt.  1),  144. 

great  extent  of  plantations  of 

the,  in  Barnstable  County,  1864 
(Pt.  1).  210. 

soil  for  the,  1853  (Pt.  2),  119;  1864 

(Pt.  1),  210. 

cultivation  of  the,  on  the  sea- 
coast,  1864  (Pt.  1),  208. 

value  of,  for  fuel,  1863  (Pt.  2),  119. 

seed  of  the,  necessary  to  plant 
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Pine  seeds,  time  required  to  mature, 

1864  (Pt.  1),  211. 
how  they  are  planted,  1860  (Pt.  2), 

11. 
Pines,  importance  of  planting  forests 

of.  1853  (Pt.  1),  71;  1856  (Pt.  2),  102, 

197,  214. 

—  insects  injurious  to,  1869  (Pt.  1),246. 

—  valuable  for  a  variety  of  uscm,  1875 
(Pt.  1),  144, 149, 158, 168,  260, 264, 275. 

Pitts,  Lemuel,  statement  of,  on  farm- 
management,  1859  (Pt.  2),  75. 

Plant  and  animal  life,  relations  be- 
tween, 1865  (Pt.  1),  141. 

—  life  and  growth,  laws  of,  1855  (Pt. 
2).  64,  295;  1856  (Pt  2),  20,  22,  49,  58; 
1858  (Pt.  2),  72,  178;  1869  (Pt.  1),  8, 
63;  1866  (Pt.  1),  136;  1866  (Pt.  1),  241, 
243,  266,  269;  1867  (Pt.  1),  97;  1869 
(Pt.  2),  35,  37,  200;  1870  (Pt.  1),  290; 
1871  (Pt.  1),  80,  86,  89;  1872  (Pt.  1). 
63,  54;  1873  (Pt.  1),  118,  121,  124, 
161-163,  166,  168,  170,  173;  1874 
(Pt.  1),  47,  204,  248,  280,  291;  1875 
(Pt.  1),  17,  20,  24,  30,  33,  38,  45,  50, 
63.  311,  329;  1877  (Pt.  1),  64,  65. 

influence  of  the  seasons  on,  1875 

(Pt.  1),23.51. 

"  louse,  destruction  of  the,  1856 
(Pt.  2),  448. 

Plants,  structure  and  nutrition  of, 
1855  (Pt.  2),  64,  295;  1856  (Pt.  2),  47, 

•  48,  51 ;  1858  (Pt.  2),  72;  1859  (Pt.  1),  8; 
1869  (Pt.  1),  43,  44;  1871  (Pt.  1),  80, 
86,  99,  126;  1873  (Pt.  1),  121,  124, 170, 
171;  1874  (Pt.  1),  47,  77;  1875  (Pt.  1), 
17,  20,  24,  30,  33,  88,  46,  50,  63.  311, 
329;  1876  (Pt.  1),  146-147. 

—  adaptation  of,  to  soil,  climate,  &c., 
18<»(Pt.  1),  131, 138;  1866  (Pt.  1),265, 
269;  1870  (Pt.  1),  291;  1872  (Pt.  1),  68. 

—  fertilized  by  insects,  1865  (Pt.  1), 
143;  1870  (Pt.  1),  298. 

—  causes  of  variety  in,  1866  (Pt.  1), 
61;  1877  (Pt.  1),  70-72. 

—  the  propagation  of.  effecte<l  in  vari- 
ous ways.  1869  (Pt.  2),  35,  36. 

—  character  of,  indicates  the  nature 
of  the  soil.  1866  (Pt.  1),  265, 267. 

—  distribution  of,  1872  (Pt.  1),  57. 

—  diseases  of,  1853  (Pt.  1),  33  (Pt.  2), 
217;  1869  (Pt.  1),  51 ;  1860  (Pt.  1),  135; 
1861  (Pt.  1),  6;  1872  (Pt.  1),  68,  60; 
1876  (Pt.  2),  164;  1877  (Pt.  1),  218, 231. 

—  characteristics  of,  1872  (l:>t.  1),  53. 

—  chemical  elements  of,  1864  (Pt.  2), 


137;  1856  (Pt.  2),  51,  53;  1873  (Pt.  1), 
121,  124, 169. 
Plants,  nature*s  modes  of  distribut- 
ing, 1870  (Pt.  1),  289. 

—  how  varieties  of,  are  perpetuated, 
1877  (Pt.  1),  157, 158. 

—  functions  of  roots  of,  1874  (Pt.  1), 
209. 

—  lifting  power  of.  1874  (Pt.  1),  223. 

—  on  reclaimed  salt  marshes,  charac- 
teristics of.  1875  (Pt.  1),  241.  246. 

—  offices  of  the  foliage  of.  See  Leaves. 
Plaster,  use  and  value  of.    See  Gyp- 
sum. 

Pleueo-Pneumonia  among  cattle, 
contagious,  introduction  and  spread 
of  in  this  country,  1859  (Pt.  1).  148; 
1860  (Pt.  1),  5,  13,  25,  30;  1861  (Pt.  1), 
133;  1862  (Pt.  1),  5;  1863  (Pt.  1),  5,  6; 

1864  (Pt.  1),  7;  1865  (Pt.  1),  6,  70;  1866 
(Pt.  1),  6. 

first  appearance  of,  in  this  coun- 
try, 1859  (Pt.  1),  148. 

—  pathology  of,  1859  (Pt.  1),  149;  1860 
(Pt.  1),  8,  28,  47,  49,  71,  83;  1863  (Pt. 
1),  12;  1865  (Pt.  1),  16,  70,  71. 

—  how  communicated,  1859  (Pt.  1), 
149;  1860  (Pt.  1),  8,  14,  29,  40,  57,  70, 
80;  1862  (Pt.  1),  15;  1863  (Pt.  1),  12; 
1866  (Pt.  1),  9. 

—  great  fatality  of  the,  1869  (Pt.  1), 
149;  1860  (Pt.  1),  5,  42,  44,  46,  85; 
1862  (Pt.  1),  15;  1863  (Pt.  1),  17. 

—  necessity  for  isolating  animals  that 
have  been  exposed  to,  1859  (Pt  1), 
149;  1862  (Pt.  1),  15. 

—  contagious,  not  epidemic,  1860 
(Pt.  1),  8, 14,  29,  37,  40,  70,  80;  1862 
(Pt.  1),  15;  1863  (Pt.  1),  20. 

—  period  of  incubation  of,  1860  (Pt.  1), 
81,  83;  18<i6  (Pt.  1),  17. 

—  treatment  of  animals  diseased 
with,  1859  (Pt.  1),  149;  1860  (Pt.  1)  84, 
86;  1862  (Pt.  1),  15. 

—  inoculation  as  a  remedy  against, 
1860  (Ptl),  86,  88,  89. 

—  reports  of  commissioners  on,  1860 
(Pt.  1),  6,  10,  18;  1862  (Pt.  1),6,  16, 
19;  1863  (Pt.  1),  6,  9;  1864  (Pt.  1),  7; 

1865  (Pt.  1),  6;  1866  (Pt.  1),  6.    See 
Cattle. 

—  first  introduced  by  cows  imported 
from  Holland  by  W.  W.  Chenery, 
1860  (Pt.  1),  26. 

—  history  of,  1860  (Pt.  1),  51;  1863 
(Pt.  1),  14;  1865  (Pt  1),  70,  71. 
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PijcTBo-PifEUMOKiA  an  epizootic,  1860 
(Pt.  1),  43,  52. 

—  prevalence  of,  in  New  England, 
1863(Pt.  1),  14. 

—  effects  of  nslng  meat  of  animals 
disease*!  with,  1863  (Pt.  1),  16. 

—  cost  to  tlie  State  to  extirpate,  1866 
(Pt.  1),  10. 

Plough,  in  America,  introdaction  of 

the,  1853  (Pt.  1),  6. 
history  of  the,  1853  (Pt.  1),  6;  1873 

(Pt.  1),  17,  19,27,29,299. 

—  subsoil,  use  and  value  of  the,  1853 
(Pt.  2),  27.  133;  1854  (Pt.  1),  68;  1855 
(Pt.  1),  61  (Pt.  2),  29,  63,  352,  409. 

—  draft  of  the,  but  slightly  increased 
by  increase  of  weight  or  increase  of 
speed  in  ploughing,  1855  (Pt.  1),  56. 

necessary  to  move  the,  at  certain 

depths,  law  (Pt.  2),  148. 

—  proper  form  of  construction  of  the 
mould-board  of  the,  1855  (Pt.  1),  57; 
1859  (Pt.  2),  144. 

—  early  forms  of  the,  1855  (Pt.  1),  51, 
57;  1859  (Pt.  2),  146. 

—  changes  in  the  form  and  working 
of  the,  1855  (Pt.  1),  52,  57,  59;  1859 
(Pt.  2),  144. 

—  de.sirabl6  points  to  be  obsen-ed  in 
the  construction  of  the,  1857  (Pt.  1), 
173;  1859  (Pt.  2),  144 ;  U867  (Pt.  1),  142. 

—  history  of  the,  1859  (Pt.  2),  145. 

—  improvements  in  the  form  of  the, 
185.1  (Pt.  1),  11;  1855  (Pt.  1),  52,  62; 
1859  (Pt.  2).  144. 

—  the  side-hill,  probably  used  by  the 
old  Romans,  1859  (Pt.  2),  146. 

—  description  of  the,  invented  by 
James  Small,  1859  (Pt.  2),  147. 

the  Collins  1868  (Pt.  1),  336. 

the  Doe,  1867  (Pt.  1),  286. 

the  Deep  Tiller,  1868  (Pt.  1),  334. 

the  Hertfonlshire,  1859   (Pt.  2), 

14<;. 

Mead's  Conical,  1868  (Pt.  1),  335. 

the  Swivel,  1868  (Pt.  1),  338. 

the  Telegraph  No.  3, 1868  (Pt.  1), 

333. 
the  Victory,  1868  (Pt.  1),  339. 


Plouohqio,  conditions  requisite  for 
success  in,  1851  (Pt.  2),  125;  1858 
(Pt.  2),  173;  1859  (Pt.  2).  140,  142; 
1860 (Pt.  2),  125;  1867  (Pt.  1),  135, 163, 
165, 167, 171, 173, 178  (Pt.  2),  142, 143; 
1877  (Pt.  2),  34,  35. 

—  depth  of,  advisable,  1853  (Pt.  2),  27, 
125,  128,  129;  1854  (Pt.  1),  70  (Pt.  2), 
124;  1855  (Pt.  2),  61,  322;  1868  (Pt.  2), 
174;  1867  (Pt.  1),  135,  139,  143,  164, 
173  (Pt  2),  143,  144. 

—  comparative  utility  of,  in  fall  and 
spring,  1867  (Pt.  I).  140, 141,  267. 

of  deep  or  shallow,  1867  (Pt.  1), 

138,  139, 143.  164, 173. 

—  in  manure,  utility  of,  1867  (Pt.  1), 
165, 190. 

—  methods  of,  descril>ed,  1868  (Pt.  1), 
230,  231  (Pt.  2).  8;  1869  (Pt.  1),  195, 
196  (Pt.  2),  157, 158;  1871  (Pt.  1),  19, 23. 

—  under  g^een  crops  as  a  fertilizer. 
See  Green  crops. 

—  matches,  when  and  why  instituted, 
1853  (Pt.  1),  11;  1859  (Pt.  2),  148. 

Plum  trees,  management  of,  1862 
(I*t.  2),  170;  1875  (Pt.  1),  186, 187, 194. 

—  weevil,  description  and  habits  of 
the,  1856  (Pt.  2),  449;  1857  (Pt.  1),  199* 

methods  for  preventing  the  rav- 
ages of  the,  1856  (Pt.  2),  450;  1857 
(n.  1),  199. 

Plymouth  County,  agricultural  sur- 
vey of,  1865  (Pt.  1),  271,  285. 

—  soils  and  topography  of,  1865  (Pt.  1), 
271,  272. 

—  climate  of,  1865  (Pt.  1),  272. 

—  thorough-bred  stock  in,  1865  (Pt.  1), 
274,  278. 

—  fruit-growing  in,  1865  (Pt.  1),  281. 

—  principal  crops  of,  1865  (Pt.  1),  280, 
283. 

—  swine  and  sheep  in,  1865  (Pt  1), 
279. 

Plymouth  Rock  fowls,  characteris- 
tics and  value  of,  1876  (Pt.  1),  57, 
preface  (Pt.  2). 

Points  of  jjerfection  in  different 
breeds  of  cattle,  1853  (Pt.  1),  104. 

—  of  a  good  hog,  1853  (Pt.  2),  380. 
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PooB,  Amos,  jun.,  statement  of,  ou 

raising  Indian  corn,  1853  (Pt.  2),  153. 
Poor,  James,  statement  of,  on  native 

cows,  1853  (Pt.  2),  296. 
PooBB,  Ben:  Perley,  report  by,  on 

poultry,  1855  (Pt.  2).  241. 
on  manafifement  of  farms,  1871 

(Pt.  2),  169. 165. 

—  ad(1res<4  by,  on  early  farming  in 
Essex  County,  1856  (Pt.  2),  1. 

PoPR.  A.  R.,  address  by,  on  agricultu- 
ral heail  work,  1856  (Pt.  2),  15. 

PoppELSDORF,  agricultural  college  at, 
description  of  the,  1863  (Pt.  1),  164. 

Population  in  Massachusetts,  in- 
crease of,  1871  (Pt  2),  84. 

Pork,  profit  in  raising,  1853  (Pt.  1),  92 
(Pt.  2),  363. 

—  weight  of,  on  a  given  quantity  of 
food,  1853  (Pt.  2),  365. 

—  prices  of,  how  regulated,  1853 
(Pt.  2),  370. 

—  packing  in  America,  importance 
of  the  business  of,  1873  (Pt.  1),  54, 
55,360. 

—  as  food,  advisability  of  the  use  of, 

1874  (Pt.  1),  195  (Pt.  2),  373;    1875 
(Pt.  2),  15, 16. 

—  amount  of,  in  one  hundred  pounds 
of  com,  1874  (Pt.  1),  132, 134,  136. 

PoRTKR,  William  F.,  report  by.  on 
comparative  value  of  various  crops 
as  cattle  foods,  1853  (Pt.  2),  33t). 

—  statement  of,  on  the  use  of  mow- 
ing-machines, 1855  (Pt.  1),  75, 156. 

Porter,  Henry  S.,  essay  by,  on  drain- 
age, 1867  (Pt.  1).  260. 

on  the  breeding  and  training  of 

horses,  1869.  (Pt.  1),  202. 

Position  of  agriculture,  1864  (Pt.  2), 
452. 

Potash,  value  of,  as  a  fertilizer,  1853 
(Pt.  2),  443;  1854  (Pt.  1),  23;  1870 
(Pt  1),  202,  203;  1871  (Pt.  1),  89,  90, 
101,  147;  1874  (Pt.  1),  83,  352,  357; 
1876  (Pt.  1),  244,  246. 

—  water,  use  of,  as  a  wash  for  trees, 
1856  (Pt.  2),  448;  1858  (Pt.  2),  171, 
172. 

—  necessity  for,  in  vegetable  foods, 
1865  (Pt.  1).  132;  1869  (Pt.  1),  46,  47. 

—  salts,  characteristics  and  valne  of, 

1875  (Pt.  1).  285. 

Potato,  nutritive  valne  of  the,  1853 
(Pt.  1),  35  (Pt.  2),  211;  1868  (Pt.  1), 
313,  314. 
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Potato,  history  of  the,  1853  (Pt.  2), 
208;  1868  (Pt.  1),  314,  315. 

—  habitat  of  the,  1853  (Pt.  2),  209; 
1876  (Pt  2),  38. 

—  uses  of  the,  1853  (Pt.  2),  212. 

—  what  sized,  should  be  planted  for 
seed,  1853  (Pt.  2),  215. 

—  diseases  of  the,  1853  (Pt.  1),  33 
(Pt.  2),  217;  1854  (Pt.  1),  56;  1857 
(Pt.l).  228  (Pt  2).  349;  1858  (Pt.  1), 
33;  1859  (Pt.  1),  54  (Pt.  2),  280;  1860 
(Pt.  1).  136;  1869  (Pt.  2)  11;  1875 
(Pt.  1),  120, 121,123, 135;  1877  (Pt.  1), 
37,  38,  41. 

—  experiments  with  different  fertil- 
izers in  growing  the,  1854  (Pt.  1),  21; 
1856  (Pt.  1),  229,  273;  1875  (Pt.  1),  26, 
27.  126, 130,  135. 

—  method  of  planting  the,  in  swamps, 
1853  (Pt.  2),  4<>;  1854  (Pt.  1),  62. 

—  cost  of  cultivation  of  the,  and 
yield  of.  1854  (Pt.  2),  206,  217;  1855 
(Pt.  2),  34,  99;  1856  (Pt.  2),  280;  1857 
(Pt.  2),  144,  237;  1858  (Pt.  2).  236; 
1859  (Pt.  2),  74, 179, 185;  1860  (Pt.  2), 
169,  176;   1862  (Pt.  2),  75,  103,  115; 

1866  (Pt.  1),  170, 171  (Pt.  2).  2,  56,  72; 

1867  (Pt.  2),  127;  1868  (Pt.  1).  324, 
327;  1869(Pt.2),131,132;  1870(Pt.2), 
159,  166  ;  1871  (Pt.  1),  90,  101,  147 
(Pt.2).  246,  250,  263;  1873  (Pt.  1).  20, 
22,  175,  316,  316  (Pt,.  2).  66,  79,  91, 
100;  1874  (Pt.  2),  86;  1875  (Pt.  2), 
129,163;  1876  (Pt  1),  188,189  (Pt.2), 
37.42,119,120,127,  128. 

—  characteristics  an<l  qualities  of  the, 

1868  (Pt.  1),  314,  318. 

of  different  varieties  of  the,  1868 

(Pt.  1),  318,  319. 

—  productiveness  of  the,  1868  (Pt.  1), 
320. 

—  soils  adapted  to  the,  1868  (Pt.  1), 
323. 

—  methods  of  digging  and  storing 
the,  1868  (Pt.  1),  329. 

of  originating  new  varieties  of 

the,  1876  (Pt.  1),  37,  42. 

—  decline  in  vitality,  with  increase 
of  age  of  the,  1868  (Pt.  1),  331. 

—  blight,  characteristics  of  the,  1869 
(Pt.  2),  11. 

—  insects  attacking  the,  1876  (Pt.  1), 
122, 123, 131. 

—  beetle,  Colorado.    See  Colonwlo. 
characteristics  and  natural  his- 
tory of  the,  1867  (Pt.  1),  199. 
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Potato,  proper  localities  for  gprowing 
the,  1876  (Pt.  2).  38. 

—  tops,  analysis  of,  1856  (Pt.  1),  229. 

—  crop,  importance  and  extent  of 
the,  1868  (Pt.l),  312.313. 

—  rot,  description  of  the,  1853  (Pt.  1), 
33  (Pt.  2),  217;  1858  (Pt.  1),  33;  1859 
(Pt.  1),  54  (Pt.  2),  280;  1880  (Pt.  1), 
136. 

history  of  the,  1859  (Pt.  2),  280. 

theories  in  relation  to  the,  1859 

(Pt.  2),  280;  1863  (Pt.  2),  11. 
possibly  caused   by  old  age  of 

the  varieties   grown,  186U  (Pt.  2), 

281. 
Potatoes,   how   to   get  early,  1853 

(Pt.  2),  216. 

—  experiments  with,  in  planting 
seed  in  different  forms  and  qaanti- 
ties,  1858  (Pt.  2),  235. 

—  utility  of  mulching,  1857  (Pt.  2), 
144. 

Potency  of  blood,  1870  (Pt  1),  116. 

PouDBETTR,  preparation,  value,  and 
use  of,  18n  (Pt.  1),  181,  182,  340, 
341. 

PouLTRT  husbandry  profitable,  1853 
(Pt.  1).  93;  1865  (Pt.  2),  248;  1867 
(Pt.  2),  275,  344;  1859  (Pt.  2),  266; 
1860  (Pt.  2),  222;  1864  (Pt.  2),  129, 
130,  140;  1806  (Pt.  1),  299  (Pt.  2), 
104;  1869  (Pt.  2),  184.  185,  187;  1871 
(Pt.  2),  290,  291,  296,  302;  1872  (I^.  2), 
174,  176,  178,  206;  1874  (Pt.  2),  123, 
126;  1876  (Pt.  1),  66,  57;  76, 77. 

importance  antl    extent   of  the 

interest  of,  1864  (Pt.  2),  128;  1869 
(Pt.  2),  192;  1870  (Pt.  2),  206;  1876 
(Pt.  1),  65,  60. 

—  methods  of  feeding,  breeding,  and 
management  in,  1863  (Pt.  2),  382; 
1854  (Pt.  2),  391;  1855  (Pt.  2).  241, 
247;  1856  (Pt.  2),  392;  1867  (Pt.  2), 
275,  344;    1868  (Pt.  2),  293,  297;  1859 


PouLTBT  manure,  or  American  gua- 
no, value  of.    See  American  Guano. 

—  necessity  for  experiments  with,  in 
various  breeds,  to  determine  the 
profit  in  keeping,  1857  (Pt.  2),  314. 

—  requisites  in  a  breed  of,  for  gener- 
al use,  1860  (Pt.  2),  221. 

—  house,  mode  of  constructing.  See 
Hennery. 

—  breediugiu  and  in,  effect  of,  among, 
1876  (Pt.  1),  72,  73. 

—  keeping,  necessity  for  cleanliness 
in,  1876  (Pt.l).  60,  61. 

—  food  for,  should  be  of  aTaried  char- 
acter, 1860  (Pt.  2),  225;  1867  (Pt.  2), 
187,  188;  1868  (Pt  2),  212.  213;  1870 
(Pt.  2),  207, 209;  1876  (Pt.  1),  62, 63,  78. 

—  breeding,  influence  of  the  sire  and 
dam  in,  1876  (Pt  1),  68,  74. 

—  should  have  pure  air,  1860  (Pt.  2), 
224;  1867  (Pt  2),  188. 

—  if  fed  on  com,  fatten,  but  do  not 
lay  well,  1860  (Pt  2),  225. 

—  diseases  of,  1868  (Pt.  2),  218. 

—  proper  number  of,  in  a  flock,  1854 
(Pt.  2),  133;  1867  (Pt.  2),  189;  1868 
(Pt.  2),  214;  1876  (Pt.  1),  63, 64. 

—  management  of,  when  setting,  1864 
(Pt.  2),  135;  1868  (Pt.  2).  215. 

—  should  have  sufficient  range,  1867 
(Pt.  2),  187. 

—  how  to  breed  improved  varieties 
of,  1876  (Pt.  1),  68,  70. 

—  utility  of  colonizing,  1876  (Pt.  1), 
63,64. 

—  characteristics  of  the  Brahma  va- 
riety of,  1853  (Pt.  2).  385;  1858  (Pt.  2), 
296;  1868 (Pt.  2),  208,  222;  1869  (Pt  2), 
185,  189;  1876  (Pt.  1),  67. 

the  Black  Spanish  variety  of,  1867 

(Pt  1),  134,  135;  1858  (Pt.  2),  294; 
1860  (Pt.  2),  222;  1864  (Pt.  2),  131;  1867 
(Pt.  2),  184, 185;  1868  (Pt.  2),  207. 

the    bantam     variety    of,    1868 
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PouIjTry,  characteristics  of  the  Game 

breed  of,  1864  (Ft.  2).  133;  1867  (Ft. 

2),  186;    1868  (Pt.  2),  222;  1876  (Pt. 

1),  81. 
the  Hamburg  varieties  of,  1864 

(Pt.  2),  131;  1867  (Pt.  2),  186;   1868 

(Pt.  2),  209. 
the   Leghorn  varieties  of,   1867 

(Pt.  2).  184;  1868  (Pt.  2),  209;  1869 

(Pt.  2).  184;  1876  (Pt.  1),  57,  70. 
the  Plymouth  Rock  variety  ot 

1876  (Pt.  1),  67;  preface  (Pt.  2). 
the  Poland  breed  of,  1863  (Pt.  2), 

386. 
Pounds  and  field-drivers,  statutes  in 

relation  to,  1859  (Pt.  2),  311. 
Poverty  and  wealth,  what  are  they? 

1873  (Pt.  2),  1,  42. 
Powers,   Samuel,  statement  of,  on 

farm-improvements.  1853  (Pt.  2),  30. 

on  manures,  1863  (Pt.  2),  139. 

Practical  farmer,  what  constitutes 

a,  1866  (Pt.  2),  96. 

—  farming,  suggestions  on,  1855 
(Pt.  2),  370. 

—  hints  on  farming,  1875  (Pt.  2),  29, 
36,42. 

—  questions  of  law  relating  to  farm 
property,  1872  (Pt.  1),  124,  130, 143. 

Pratt,  A.  G.,  statements  by,  on  farm- 
management,  1864  (Pt.  2),  61;  1866 
(Pt.  2),  14. 

Pratt,  Minot,  report  by,  on  bread- 
making,  1861  (Pt.  2).  227. 

Premiums,  rules  for  governing  the 
awards  of,  1868  (Pt.  1),  42;  1871 
(Pt.  2),  122. 

Preparation  of  lands  for  crops,  1863 
(Pt.l),74. 

Prepotency  of  races  and  individuals, 
1870(Pt.  1),  99, 100. 

Preston,  George  M.,  address  by,  on 
the  relation  of  agriculture  to  the 
sciences,  1857  (Ft.  2),  43. 

Proctor  J.  W.,  report  by,  on  re- 
claimed meadows,  1863  (Ft.  2),  44. 

on  root-crops,  1864  (Pt.  2),  203. 

on  farm  implements,  1854  (Pt.  1), 

233. 

on  mowing-machines,  1855  (Pt.  2), 

147. 

Procyon,  characteristics  of,  1861 
(Pt.  1),  163. 

—  lotor,  habits  of  the,  1861  (Pt.  1),  163. 
Productiveness  of  the   earth,  1862 

(Ft.  2).  33. 


Professional  educatidn,  the  present 

want  of  agriculture,  1870  (Ft.  2),  66, 

71. 
Progress    of    fruit-culture    in    this 

country,  1877  (Pt.  1),  302,  304,  305. 
Propagation,  law  of,  defined,  1872 

(Pt.  1),  87. 
Proportion   of   gain   in  weight  to 

weight  of  food  given  swine,  1874 

(Pt.  1),  132, 136, 197,  199. 

—  of  forests  to  other  lands  in  Mass€^ 
chusetts,  1876  (Pt.  1),  268-260. 

Prosperity  and  power  of  Massachu- 
setts, 1871  (Ft.  2),  77,  90. 

Property,  statutes  protecting,  1869 
(Pt.  2),  320. 

Pruning  fruit-trees,  methods  and 
times  for.    See  Fruit-trees. 

Pteromys,  characteristics  of,  1861 
(Ft.  1),  172. 

—  volucella,  habits  of  the,  1861  (Pt.  1), 
172. 

Public  and  private  debts,  difference 
in.  1873  (Pt.  2),  4. 

—  highways  of  Massachusetts,  statis- 
tics of,  1870  (Pt.  1),  22,  23,  43. 

Pure-bred,  meaning  of  the  term,  1875 

(Pt.  1),  346  (Ft.  2),  74,  75. 
Putnam,  Ansel  W.,  essays  by,  on  the 

comparative  value  of  various  crops 

as  food  for  cattle,  1876  (Pt.  2),  43; 

1877  (Pt,  2),  36,  40. 
Putnam,  George,  address  by,  on  the 

farmer,  1863  (Pt.  2),  77. 
Putnam,  William  R.,  report  by,  on 

improving  pasture-lands,  1863  (Ft.  2), 

73. 

on  milch  cows,  1864  (Ft.  2),  277. 

on  sheep-husbandry,  1860  (Ft.  2), 

204. 
PuTORius,    characteristics     of,    1861 

(Ft.  1),  154. 

—  pusillus,  description  and  habits  of 
the,  1861  (Ft.  1),  154. 

—  Cicognanii,  description  and  habits 
of  the,  1861  (Pt.  1),  154. 

—  Richardsonii,  description  and  hab- 
its of  the,  1861  (Pt.  1),  156. 

—  novaboracensis,  description  and 
habits  of  the,  1861  (Ft.  1),  166. 

—  vison,  description  and  habits  of 
the,  1861  (Ft.  1),  157. 

Putrefaction  of  meats,  causes  of, 

1868  (Pt.  1),  126,  128. 
Pynchon,  William,  statement  of,  on 

farm-management,  1863  (Pt.  2),  36. 
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Quakino-Grass,  characteristics  of 
the,  1856  (Pt.  1),  54,  55, 126,  129. 

Question-Box  at  the  Waltham  meet- 
ing of  the  board,  answers  to  ques- 
tions in  the,  1877  (Pt.  1),  119,  211. 

Quinces,  varieties  of,  and  their  cul- 
ture, 1854  (Pt.  2),  92;  1867  (Pt.  2), 
95. 

QuiNCT  granite,  facts  in  relation  to, 
1860  (Pt.  2),  77. 

QuiNcv,  Josiah  jun.,  management  of 
farm  of,  1860  (Pt.  2),  70. 

Babbit,  description  and  habits  of  the 
common,  or  gray,  1861  (Pt.  1),  188; 
1868  (Pt.  2),  93. 

of  the  white,  or  hare,  1861  (Pt.  1), 

187. 

Rabbits,  habits  of,  1868  (Pt.  2),  93,  94. 

—  methods  of  snaring,  1868  (Pt.  2),  \A, 

—  experiments  in  breeding,  1866 
(Pt.  1),  83. 

—  in  France,  injury  to  agriculture  by 
the,  1863  (Pt.  1),  276. 

Raccoon,  description  and  habits  of 

the,  1861  (Pt.  1),  163. 
Rafting  lumber,  mode  of,  practised 

in  Maine,  18M  (Pt.  1),  158. 
Rain,  depth  to  which  it  penetrates,^ 

1854  (Pt.  1),  44. 

—  theory  for  the  artificial  production 
of,  1854  (Pt.  1),  61. 

Rainfall  greater  in  New  England 
than  in  Great  Britain,  1853  (Pt.  1), 
152;  1854  (Pt.  1),  60,  77. 

—  influence  of  the,  on  agriculture, 
1867  (Pt.  2),  140,  141;  1875  (Pt.  2),  42, 
48. 

—  ammonia  in  the,  1873  (Pt.  1),  116; 
1875  (Pt.  1),  146,  150,  151,  166,  250, 
251.  264. 

—  influenced  by  the  destruction  of 
forests.    See  Forests. 

Rapacia,  characteristics  of  the,  1861 

(Pt.  1),  137. 
Raxkin,  Ansel  A.,  statement  by,  on 

barn-cellar,  1863  (Pt.  2),  140. 
Raspberry,  profits  in  the  cultivation 

of  the,  1868  (Pt.  1),  71,  72. 


Rat,  methods  of  destroying  the,  1868 

(Pt.  2),  83,  84. 
Rattlf.snakb-Gra88,   characteristics 

of,  1856  (Pt.  1),  42. 
Raymond,  Samuel,  statement  of,  on 

farm-management,  1858  (Pt.  2),  104. 
Read,  Elijah  M.,  statement  of,  on  Al- 

derney  cow,  1863  (Pt.  2),  301. 
Reaping-Machines,  American,  trial 

of,  in  France,  1855  (Pt.  1),  91. 
Rectified  Peruvian  guano,  value  of, 

1876  (Pt.  1),  261. 
Red  fescue-grass,  characteristics  of, 

1856  (Pt.  1),  57, 154. 

—  pine,  characteristics  of  the,  1877 
(Pt.  1),  268. 

—  clover,  characteristics  an<l  value 
of,  1856  (Pt.  1),  100,  103, 127, 154, 194. 

modes  of  curing,  1856  (Pt.  1),  194, 

196. 

Red-Tailed  hawk,  habits  of  the,  1871 
(Pt.  2),  110. 

Red-Top  grass,  characteristics  and 
value  of,  1856  (Pt.  1),  13,  26, 119, 129, 
154,  156. 

REDUvuDiB,  characteristics  and  habits 
of  the,  1862  (Pt.  1),  179. 

Reed  canary-grass,  characteristics 
and  nutritive  value  of,  1856  (Pt.  1), 
62.  80,  118. 

Reed,  Joseph  A.,  report  by,  on  farm- 
management,  1854  (Pt.  2),  18. 

Reed,  Stephen,  report  by,  on  the  cul- 
tivation of  corn,  1853  (Pt.  2),  163. 

Reform  school  at  Westborongh,  de- 
scription and  objects  of  the,  1854 
(Pt.  1),  3. 

—  in  the  management  of  agricultural 
societies,  necessity  for,  1875  (Pt.  2), 
72,  76. 

Refrigerator  railway-cars,  descrip- 
tion and  use  of,  1867  (Pt.  1),  303. 

Refuse  of  slaughter-houses,  value  of, 
for  manure,  1868  (Pt.  1),  99. 

Relation  of  soil-culture  to  soul-cul- 
ture, 1869  (Pt.  2),  45,  64;  1872  (Pt.  2), 
16,  18. 

—  of  agriculture  to  manhood,  1872 
(Pt.  2).  16,  23. 
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1868  (Pt.  1),  192, 198;  1872  (Pt.  2),  186; 
1874  (Pt.  1),  24,  46. 
Renovating  pastures.    See  Pastures. 

—  fruit-trees,  methods  of,  1876  (Pt.  2), 
137. 

Reproduction,  methods  of,  1874 
(Pt.  1),  166-168.    5ee  Breeding. 

Requisites  and  evidences  of  good 
farming,  1853  (Pt.  2),  1. 

—  for  profitable  farming,  1870  (Pt.  1), 
98. 

Resources  of  Massachusetts,  1872 
(Pt.  2),  37,  42. 

Respiration  is  a  species  of  combus- 
tion, 1869  (Pt.  1),  48. 

Reversion  in  breeding,  1870  (Pt.  1), 
98. 

Rewards  of  agriculture,  1864  (Pt.  2), 
447. 

Reynolds,  Joseph,  essay  by,  on  farm- 
management,  1859  (Pt.  2),  112. 

—  report  by,  on  sheep-husbandry, 
1860  (Pt.  2),  210. 

on  swine,  1862  (Pt  2),  233. 

Rice,  David,  statement  of,  on  man- 
agement of  orchards,  1853  (Pt  2),  94. 

—  report  by,  on  agricultural  imple- 
ments, 1853  (Pt.  2),  420. 

on  ploughing,  1864  (Pt.  2),  419. 

on  bee-keeping,  1860  (Pt.  2),  229. 

on  apples  and  apple-trees,  1861 

(Pt.  2),  211. 
Rice,  William  B.,  essay  by,  on  open- 
air  grape-culture,  1864  (Pt.  2),  145. 
Rice-Grass,  characteristics   of,   1866 

(Pt.  1),  19,  118. 
Richardson,  Ebenozer,  statement  of, 

on  management  of  orchards,  1863 

(Pt.  2),  83. 
Richardson,  Francis,   statement  of, 

on  farm-management,  1864  (Pt.  2), 

16. 
Richardson,  James,  report  by,  on 

fniits,  1854  (Pt.  2),  419. 
on    saving   of    manures,     1854 

(Pt  2),  493. 
Richardson,  James,  jun.,  report  by, 

on  management  of  orchards,  1853 

(Pt.  2),  106. 
Richards,  P.  N.,  statement  of,  on 

farm-management,  1857  (Pt.  2),  132. 
Right  of  way  on  owners'  lands,  1872, 

(Pt.  1),  136-138. 
Riley,  Professor  V.  C,  essay  by,  on 

the  army-worm,  1877  (Pt.  1),  243, 

261. 


Road-Making,  prize  essays  upon,  1869 
(Pt.  2),  207,  264,  283. 

—  lecture  upon,  1870  (Pt.  1),  20, 40, 63. 
Road-Rollers,      construction      and 

utility  of,  1869  (Pt.  2),  228,229;  1870 
(Pt.  1),  66. 
Roads,  importance  of  having  good, 
1874  (Pt.  2),  23. 

—  rules  for  laying  out,  1869  (Pt.  2), 
207;  1870(Pt  1),45. 

for    making   the   bed   of,    1869 

(Pt.  2),  212,  271;  1870  (Pt.  1),  47, 49. 

—  use  of  labor- tax  in  repairing,  in- 
judicious, 1870  (Pt.  1),  58. 

—  drains  and  culverts  for,  1869  (Pt.  2), 
217,  273.  285,  286;  1870  (Pt.  1),  49,  50. 

—  how  to  make  the  surface  of,  1869 
(Pt.  2),  218,  220;  1870  (Pt.  1),  48. 

—  statistics  of,  in  Massachusetts,  1870 
(Pt.  1),  23, 43. 

—  foundation  of,  1869  (Pt.  2),  221,  290; 
1870  (Pt.  1),  51,  53. 

—  Telford,  character  of  the,  1869 
(Pt.  2),  296. 

—  MacAdam  top  for,  description  of, 

1869  (Pt.  2),  222,  231. 

—  how  to  be  kept  in  repair,  1869 
(Pt.  2),  233,  236,  239,  277;  1870  (Pt.  1), 
51,55. 

—  cost  of  keeping  in  repair,  1870 
(Pt.l),44. 

—  proposed  system  of  managing  and 
repairing,  1869  (Pt.  2),  247,  278,  305, 
307;  1870(Pt  1),54,61. 

—  around  a  hill  preferable  to  those 
over  one,  1869  (Pt.  2),  210;  1870 
(Pt.  1),  46. 

—  force  require*!  to  move  vehicles  on 
different  kinds  of,  1869  (Pt.  2),  242, 
245,269. 

—  in  Europe,  character  of  the,  1869 
(Pt.  2),  301;  1870  (Pt.  1),  21,  77,  80, 
100. 

—  proper  locations  for,  1869  (Pt  2), 
265. 

—  grades  in,  1869   (Pt.  2),  268,  288; 

1870  (Pt.  1),  46. 
Roadster  horses.    See  Horses. 
Roberts,  Austin  J.,  statement  of,  on 

cranberry-culture,  1853  (Pt.  2),  255. 

on  farm-management,  1862  (Pt.  2), 

117;  1864  (Pt.  2),  55;  1865  (Pt.  2),  21. 

—  essay  by,  on  the  preservation  of 
fruits,  1861  (Pt.  2),  88. 

Roberts,  David,  report  by,  on  cran- 
berry-culture, 1856  (Pt.  2),  110. 
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BoBnr,  foraging  habits  of  the,  1861 
(Pt.  2).  62,  72;  1866  (Pt.  1),  102,  IW; 
1868  (Pt.  2),  96. 

BoBiHsoN,  Dean,  report  by,  on  plant- 
ing forests,  1853  (Pt.  2),  115. 

BoBursoy,  John  H.,  report  by,  on 
dairy-etock,  185.3  (Pt.  2),  333. 

on  dairy-products,  1863  (Pt.2),406. 

on  milch  cows,  1854  (Pt.  3),  3*1. 

BoBnrsox,  Joseph,  statement  of,  on 
carrots,  1853  (Pt.  2),  235. 

BoBiNSON,  William  jtin.,  statement  of, 
on  dairy-management,  1854  (Pt.  2), 
317. 

BoBiKSOH,  E.  W.,  statement  of,  on 
reclaiming  low  lands,  1858  (Pt.  2), 
136. 

BoBOfBON,  Solon,  address  by,  on  the 
farmer's  errors,  1855  (Pt.  2).  347. 

BocKWELL.  Julius,  address  by,  on 
the  farmer,  1855  (Pt.  2),  301. 

Bock  WEED,  value  of,  as  a  fertilizer. 
See  Kelp. 

BoDBNTiA,.  characteristics  of  the,  1861 
(Pt.  1),  138. 

BoDXAx,  Edmund,  reports  by,  on 
poultry,  1867  (Pt.  2),  184, 191;  1869 
(Pt.  2),  188, 103;  1870  (Pt.  2),  210,214; 
1871  (Pt.  2),  291 ;  1874  ( Pt.  2),  123. 

BooEBs's  hybrid  grapes,  characteris- 
tics of  the,  1863  (Pt.  2),  133,  136, 136; 
1864  (Pt.  1),  78,  79. 

BoGBBs,  Richard  S.,  statement  of, 
on  experiments  with  manures,  1861 
(Pt.  2),  135. 

BooEBs,  Professor  William  B.,  address 
by,  on  the  relations  between  agri- 
culture and  positive  science,  1864 
(Pt.  1),  104. 

Boot,  T.  P.,  address  of  welcome  by, 
to  the  board,  1872  (Pt.  1).  12. 

—  report  by,  on  cheese-making,  1872 
(Pt.  2),  182,  187. 

Boot  crops,  importance  of  the  culti- 
vation of,  1853  (Pt.  1),  34  (Pt.  2).  223; 
1854  (Pt.  2),  59,  198,  213;  1855  (Pt.  2), 
96,  370;  1856  (Pt.  2),  39,276, 282;  1859 
(Pt.  1),  103;  1860  (Pt.  1),  139.  168; 
1866  (Pt.  1).  166  (Pt.  2),  68.  71:  1870 


Boot  pits,  method  of  constructing, 
18n  (Pt.  1),  30,  3L 

—  pruning,  effect  of,  1876  (Pt.  IX 
43. 

Boots,  cultivation,  harvesting,  and 
storing  of,  1869  (Pt.  1),  113;  1860 
(Pt.  1),  145,  168;  1866  (Pt.  2),  68,  71; 
1871  (Pt.  2),  246,  246;  1872  (Pt,  2),  139, 
145,  148;  1873  (Pt.  2),  37,  91, 103, 104; 
1874  (Pt.  1),  110, 116  (Pt.  2),  79,  83,  87; 
1876  (PL  2),  113, 115;  1877  (Pt.  1),  30, 
31.  See  also  Beets,  Carrots,  Tur- 
nips, Butabagas,  &c. 

—  of  Timothy  grass,  characteristics 
of,  1856  (Pt.  1),  172, 174. 

—  length  of,  1869  (Pt.  l\  116, 125, 126, 
160. 

—  and  leaves,  structure  and  func- 
tions of,  1873  (Pt.  1),  167,  174;  1874 
(Pt  1),  209;  1876  (Pt.  1),  42,  43,  166, 
161. 

—  lifting  power  of,  1874  (Pt.  1),  223. 

—  value  of,  as  a  food  for  stock,  1876 
(Pt.  2),  60,  61. 

Botatiox  of  crops,  importance  of  se- 
curing. 1853  (Pt.  2),  260;  1866  (Pt.  2), 
322;  1874  (Pt.  2),  7-9. 

—  should  be  adapted  to  the  charac- 
ter of  the  soU,  1863  (Pt.  2),  263. 

—  systems  of,  1868  (Pt.  1),  161,  153; 
18e9(Pt.  1),  142, 164;  1870  (Pt.  1),  317; 
1871  (Pt.  1),  149, 160, 152. 

BoTHAMSTED  in  England,  description 
of  agricultural  experiments  at,  1863 
(Pt.  1),  294. 

Bough-stalked  meadow-grass,  char^ 
acteristics  of,  1866  (Pt.  1),  47,  48, 120, 
129. 

BowEN,  value  of,  1866  (Pt.  1),  25, 121, 
209;  1868  (Pt.l),  213.  .See  also  After- 
math. 

—  method  of  curing,  1868  (Pt.  1),  213. 

BoTAL  Agricultural  Society  of  Eng- 
land, exhibition  of  the,  1862  (Pt.  1), 
186. 

BuoGLEs,  p.,  statement  of,  on  yield 

of  com.  1863  (Pt.  2),  171. 
BuMiNANnA,  characteristics  of  the, 

1861  (Pt.  1).  138. 
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Bubal  puTsnit<4,  progress  and  influ- 
ence of,  1873  (Pt.  1),  98,  104,  111. 

Russell,  John  L.,  report  by,  on  the 
artificial  planting  of  trees,  1857 
(Pt  2),  355. 

—  address  by,  on  agriculture  an  art, 
1860  (Pt.  2),  1. 

Russell,  John  E.,  report  by.  on 
horses,  1876  (Pt.  2),  164. 

—  paper  by,  on  the  breeding,  train- 
ing, and  management  of  horses, 
1877  (Pt.  1),  79,  94. 

Rushlikb  grasses,  list  of,  1856  (Pt.  1), 
109. 

Rush  salt  graan,  characteristics  of, 
1866  (Pt.  1),  39, 119. 

Russia,  condition  of  agriculture  in, 
1862  (Pt.  1),  355,  356  (Pt.  2).  20. 

Rust  on  grains,  characteristics  of, 
1872(Pt.  1),60. 

Rutabagas,  methods  and  cost  of  culti- 
vation and  yield  of,  1853  (Pt.  2),  240, 
241;  1865  (Pt.  2),  98;  1857  (Pt.  2).  238; 

1858  (Pt.  2),  232;  1859  (Pt.  1),  109 
(Pt.  2),  182, 187;  1860  (Pt.  2),  173, 182; 
1862  (Pt.  2),  74, 194;  1863  (Pt.  2),  168, 
172;  1865  (Pt.  2),  86,  88;  1866  (Pt.  1), 
159,  163;  18fi9  (Pt.  2),  134,  138;  1872 
(Pt.  2),  145;  1873  (Pt.  2),  92,  93;  1874 
(Pt.  1),  115,  116  (Pt.  2),  82;  1875 
(Pt.  2),  165;  1876  (Pt.  2),  118. 

—  value  of,  as  a  food,  1863  (Pt.  1),  35; 

1859  (Pt.  1),  111;  1861  (Pt.  1),  46;  1863 
(Pt.  2),  167;  1865  (Pt.  2),  89;  1866 
(Pt.  1),  159;  1874  (Pt.  1),  116,  116, 
122,124. 

—  soil  for  growing,  1869  (Pt.  1),  109. 

—  manures  for  growing,  1859  (Pt.  1), 
110. 

—  preparation  of  land  for  gnawing, 
1865  (Pt.  2),  86;  1866  (Pt.  1),  158. 

—  experiments  in  feeding  stock  with, 
1869  (Pt.  1),  111. 

—  time  for  sowing  the  seed  of,  1866 
(Pt.  1),  163. 

—  harvesting  and  storing  of,  1866 
(Pt.2),  88;  1866  (Pt.  1),  163. 

Rte,  area  and  yield  of,  in  former 
years,  1863  (Pt.  1),  31. 

—  profit  of  cultivation  of,  1863  (Pt.  1), 
31;  1856  (Pt.  2),  268,  289. 

—  cultivation  and  yield  of,  1863  (Pt.  2), 
196;  1864  (Pt.  2),  187;  1865  (Pt.  2),  91, 
316;  1857  (Pt.  2),  217;  1868  (Pt.  2), 
204;  1860  (Pt.  2),  168;  1864  (Pt.  2), 
89;  1866  (Pt.  2),  63;  1866  (Pt.  2),  16, 


17;  1867  (Pt.2),  124, 126;  1868  (Pt  1), 
269;  1871  (Pt.  2),  210,  226,  230,  231, 
237;  1876  (Pt.  2),  149-151 ;  1876  (Pt.  2), 
110,111;  1877  (Pt.  2),  78,  79. 
Rye,  varieties  of,  1856  (Pt.  2),  67. 

—  soil  for,  1868  (Pt.  1),  269. 

—  manure  for,  1868  (Pt.  1),  219. 

Sainfoin,  characteristics  of,  1856 
(Pt.  1),  108, 128, 130, 154. 

Sale  of  personal  property,  title  in, 
1872  (Pt.  1),  140,  141. 

Salt  as  a  preventive  against  the  at- 
tacks of  the  currant- won II,  1853 
(Pt.  2),  257. 

—  as  a  promoter  of  vegetable  growth, 
1869  (Pt.  1),  36,  40,  57,  69, 165. 

—  injurious  to  many  field-crops,  1869 
(Pt.  1),  37,  54. 

—  necessary  for  vigorous  animal 
health,  1869  (Pt  1),  31,  32. 

—  chemistry  of,  1869  (Pt.  1),  19,  22, 26, 
30,31. 

-—  modes  of  manufacture  of,  1869 
(Pt.  1),  20. 

—  quantity  and  quality  of,  necessary 
in  butter  and  cheese  making,  18.57 
(Pt.1),  159;  1869  (Pt.  1),  28. 

—  uses  of,  in  agriculture,  1864  (Pt.  2), 
135;  1867  (Pt.  1),  237;  1860  (Pt.  1),  18, 
28,  39,  55;  1873  (l»t.  1),  318,  319,  321, 
322;  1876  (Pt.l),  197. 

in  meat-packing,  1868  (Pt.  1),  134, 

135;  1869  (Pt.  1),  24,  26. 

—  coarse,  manufacture  of,  1869  (Pt.  1), 
20. 

fine,  manufacture  of,  1869  (Pt.  1), 

21. 

—  Turks'  Island,  analysis  of,  1869 
(Pt.  1),  26. 

—  and  lime,  mixture  of,  for  manure, 
1864  (Pt.  2),  1.%. 

—  hay,  value  of,  as  a  cattle  food, 
1863  (Pt.  1),  28;  1876  (Pt.  2),  46,  49. 

—  Lake,  description  of,  1871  (Pt.  1), 
66. 

Valley,  condition  of  agriculture 

in,  1871  (Pt.  1),  73,  74;  1876  (Pt.  1), 
60,  66,  66. 

-—  marsh  grass,  characteristics  of, 
1866  (Pt.  1),  38, 112,  118. 

—  marshes,  extent  of,  in  Massachu- 
setts, 1863  (1>t.  1),  28.  29. 

reclamation    and   improvement 

of,  1863  (Pt.  1),  29;  1866  (Pt.  1),  112; 
1874  (Pt.  1),  328,  342,  403;  1876  (Pt.  1), 
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238.  240,  248;  1876  (Pt.  1),  219,  225; 

1877  (Pt.  1),  253. 
Salt  marshes,  how  the  formation  of, 

has  been  accomplished,  1874  (Pt.  1), 

328,329. 
analysis  of  soil  of,  1874  (Pt.  1), 

338,  339;  1875  (Pt.  1),  242,  243,  245; 

1876  (Pt.  1),  223. 
of  water  on,  1875  (Pt.  1),  240; 

1876  (Pt.  1),  223. 
character  of,  changed  by  diking, 

1875  (Pt.  1).  239. 
of  vegetation  on,  1875  (Pt.  1), 

241,  246;  1876  (Pt.  1),  221,  222. 
the  neighborhood  of,  favorable 

for  pear-growing,  1870  (Pt.  1),  60, 52. 

—  peat,  use  of,  in  a  compost,  1858 
(Pt.  2),  194. 

Saltpetre  waste,  value  of,  as  a  ferti- 
lizer, 1876  (Pt.  1),  249. 

Salmonid^,  habits  of  the,  1869  (Pt.  1), 
132. 

Saltonstall,  Leverett,  address  by, 
on  the  American  farmer,  1856 
(Pt.  2),  35. 

—  report  by,  on  the  Percheron  horse, 
1864  (Pt.  1),  232. 

on  drainage,  1865  (Pt.  1),  210. 

—  essay  by,  on  the  use  of  muck,  1869 
(Pt.  1),  211. 

Sahson,  Thomas  H.,  statement  by, 

on  cranberry-culture,  1853  (Pt.  2), 

254. 
Samuels,  Edward  A.,  report  by,  on 

the   mammalia   of   Massachusetts, 

1861  (Pt.  1),  137. 

—  essay  by,  on  the  breeding  and  man- 
agement of  poultry,  1864  (Pt.  2),  128. 

on  root-culture,  1865  (Pt.  2),  82, 

90,95. 
on  the  pests  of  the  farm,  1868 

(Pt.  2),  81, 103. 

—  lecture  by,  on  the  agricultural 
value  of  birds,  1865  (Pt.  1),  94. 

Sanboux,  Francis  6.,  statement  by, 
on  insects,  1857  (Pt.  1),  197. 

—  report  by,  on  insects  beneficial  to 
agriculture,  1862  (Pt.  1),  124. 

—  lecture  by,  on  the  habits  of  insects, 


Sakdbbson,  C,  report  by,  on  amend- 
ing soils  by  mechanical  means,  1868 
(Pt.  1),259. 

Sap  blight  in  pear-trees,  1871  (Pt  1), 
226;  1877  (Pt.  1),  235. 

—  circulation  and  functions  of,  1873 
(Pt.  1),  159,  170,  173,  180,  204;  1874 
(Pt.  1),  224,  229,  242,  247,  259. 

—  pressure  of,  in  treeH,  1873  (Pt.  1), 

182,  183,  185,  186;   1874  (Pt.  1),  221, 
224,  230,  245,  247. 

—  times  of  flow  of,  1873  (Pt.  1),  163, 

183,  187. 

Sakoeijt,  Professor  C.  S.,  report  by, 
on  tree-planting,  1875  (Pt.  1),  250; 
1877  (Pt.  1),  267. 

—  notes  by,  on  trees  and  tree-plant- 
ing, 1877  (Pt.  1),  267. 

Saboent,  G.  p.,  report  by,  on  the 
comparative  value  of  crops  as  cattle 
foods,  1858  (Pt.  2),  268. 

Saunders,  Daniel,  jun^  address  by, 
on  elements  of  success  in  farming, 

1863  (Pt.  2),  1. 

Sawin,  Benjamin  N.,  statement  of,  on 

crop  of  Indian  corn,  1853  (Pt.  2),  177. 

Scale  insects,  natural  history  of  the, 

1864  (Pt.  1),  146;  1865  (Pt.  1),  228. 
Scallops,  characteristics  of,  1861  (Pt. 

1),  145. 

—  aquaticus,  description  and  habits 
of,  1861  (Pt.  1),  145. 

ScABBT  potatoes,  causes  of,  1875 
(Pt.  1),  121, 123, 135. 

ScHLEissHEiM,  description  of  the  agri- 
cultural institute  at,  1863  (Pt.  1),210. 

ScHLEswiG  cattle,  characteristics  of 
the,  1863  (Pt.  1),  111. 

Science  defined,  1869  (Pt.  1),  62. 

~  in  agriculture,  1853  (Pt.  2),  440;  1854 
(Pt.  2),  454,  466;  1855  (Pt.  2),  296; 
1856  (Pt.  2),  47,  67;  1861  (Pt.  2),  8, 
44. 

—  what  modern  society  owes  to,  1871 
(Pt.  1).  228,  233. 

Scientific  agriculture,  the  economy 
of,  1854  (Pt.  2),  466;  1856  (Pt,  2),  47. 

—  obstacles  to  the  progress  of,  1869 
(Pt.  1),  61,  75. 
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SciURiD^,  characteristics  of  the,  1861 

(Pt.  1),  166. 
SciuRus,  characteristics  of  the,  1861 

(Pt.  1),  166. 

—  Garolinensis,  description  and  habits 
of.  1861  (Pt  1),  166. 

—  Hndsonicus,  description  and  liabits 
of,  1861  (Pt.  1),  169. 

Scion,  influence  of  the,  on  the  parent 

stock,  1870  (Pt.  1),  295. 
Scraping  fruit-trees  should  be  done 

carefully,  1859  (Pt.  2),  130. 
ScuDDER,  Daniel,  report  by,  on  the 

dairy,  1867  (Pt.  2),  211,  214. 
Sea-Fowl  guano,  characteristics  and 

value  of,  1876  (Pt.  1),  270. 
Sears,  Marshall,  report  by,  on  plough- 
ing, 1853  (Pt.  2),  131. 
Seaweed,  value   of,  as  a  fertilizer. 

See  Kelp. 
Sea  spear-grass,  characteristics    of, 

1856  (Pt.  1),  49, 110. 
Sea-Marshes  of  Europe,  description 

and  cultivation  of  the,  1874  (Pt.  1), 

329,333. 

—  character  of  soil  of,  1874  (Pt.  1),  338, 
339;  1876  (Pt.  1),  223. 

Seasonh  influence  plant-growth,  1875 

(Pt.l),23. 
Sedges,  list  of  varieties  of,  1856  (Pt.  1), 

113. 
Seedling  fruits,  importance  of  the 

extensive  cultivation  of,  1856  (Pt.  2), 

87. 

—  potatoes,  where  best  originated, 
1876  (Pt.  2),  38. 

Seeding  to  grass  with  grain,  utility 
of,  1871  (Pt.  1),  7.  8. 

—  down  grass-lands.    See  Grass. 
Seed  beds,  how  formed,  1864  (Pt.  2),  49. 

—  sower,  description  of  the  Im- 
proved Danvers,  1867  (Pt,  1),  287. 

Seeds,  importance  of  growing,  1856 
(Pt.  2),  22, 23;  1865  (Pt.  1),  246,  248. 

of  securing  the  best,  for  plant- 
ing, 1865  (Pt.  1),  251,  253;  1869(Pt.  1), 
200  (Pt.  2).  18;  1870  (Pt.  1),  314,  315; 
1871  (Pt.  1),  139, 140, 144;  1877  (Pt.  1), 
32. 

—  vitality  of,  1860  (Pt.  2),  21,  22;  1866 
(Pt.  1),  181;  1873  (Pt.  1),  161. 

—  methods  of  raising  and  preserva- 
tion of,  1865  (Pt.  1),  246,  249;  1869 
(Pt.  2),  13, 14. 

of  sowing,  1869  (Pt.  1),  196,  197; 

1870  (Pt.  1),  234, 236;  1877  (Pt.  1),  33. 
U 


Seeds,  care  should  be  taken  in  select- 
ing land  for  raising,  1865  (Pt.  1),  250. 

—  quantity  of  different,  to  sow  to  the 
acre,  1870  (Pt.  1),  235-237. 

—  germination  of,  1873  (Pt.  1),  160, 161. 
Sbelt,    E.  H.,  report  by,  on  fruit- 
growing, 1853  (Pt.  2),  417. 

—  address  by,  on  what  to  do  with 
the  farm,  1867  (Pt.  2),  114. 

Sbelte,  Julius  H.,  address  by,  on  our 

currency  and  farming,  1874  (Pt.  2), 

10,  21. 
Semen  of  animals,  characteristics  and 

offices  of,  1870  (Pt.  1),  83. 
Sessions,  H.  M.,  report  by,  on  swine, 

1854  (Pt.  2),  371. 
on  the  apple,  1874  (Pt.  1),  343, 348. 

—  essay  by,  upon  Devon  cattle,  1875 
(Pt.  1),  219,  228. 

Sewage,  importance  of  utilizing,  1864 
(Pt.  2),  16;  1867  (Pt.  1),  233;  1872 
(Pt.  2),  21;  1874  (Pt.  2),  53;  1877 
(Pt  1),  177, 191. 

Sewall,  Charles  C,  report  by,  on 
farm-improvements,  1853  (Pt.  2),  40. 

on  bulls,  1854  (Pt.  2),  275. 

on  forest-trees,  1856  (Pt.  2),  196. 

on  cranberry-culture,  1856  (Pt.  2), 

284. 

on  farm-management,  1857  (Pt.  2), 

164;  1859  (Pt.  2),  78. 

Sex  in  offspring,  theories  in  relation 
'  to  regulating,  1866  (Pt.  1),  86,  115; 
1870  (Pt.  1),  107,  111,  130. 

Sexes,  influence  of  the,  on  offspring. 
See  Influence. 

Sexual  intercourse,  the  first,  influ- 
ences subsequent  offspring.  See 
First. 

Shade,  effect  of,  on  the  quality  of 
grass,  1855  (Pt.  2),  136, 143. 

—  trees,  value  of,  1855  (Pt.  2),  333; 
1875  (Pt.  1),  152. 

Shangha  fowls,  history  and  charac- 
teristics of  the,  1853  (Pt.  2),  382. 

Sharp-shinned  hawk,  characteristics 
ofthe,  1871(Pt.2),  109. 

Sheep,  cost  of  keeping,  1864  (Pt  2), 
122, 123. 

—  compared  with  other  stock  in  de- 
gree of  profit,  1863  (Pt.  2),  58. 

—  cause  and  treatment  of  catarrh 
among,  1860  (Pt.  1),  130. 

of  foot-rot  among,  1860  (Pt.  1),  130. 

ofgrubsintheheadof,lb60(Ptl), 

131. 
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SuEEPy  grand  show  of,  at  the  exhibi- 
tion of  the  Royal  Agiicultural  So- 
ciety, 1862  (Ft.  1),  201. 

at  the  International  exhibition 

at  Hauibui-g»  1863  (Ft.  1),  128. 

—  how  to  secure  twin  lambs  of,  1860 
(Ft.  1),  124. 

—  injury  done  to,  by  dogs,  1860  (Ft.  1), 
94;  1864  (Ft.  1),  167;  (Ft.  2),  124; 
1865  (Ft.  1),  126;  1874  (Ft.  2),  121. 

—  keeping,  as  a  means  of  renovating 
old  pastures.  1860  (Ft.  2),  214;  1864 
(Ft.  1),  99  (Ft.  2),  125;  1865  (Ft.  1), 
123;  1866  (Ft.  1),  315;  1867  (Ft.  1),  53; 
1877  (Ft.  1),  142,  143. 

—  -  piolitable,  1854  (Ft.  2),  360,  365; 
1855  (Ft.  2),  326;  1856  (Ft.  2),  281, 
283;  1857  (Ft.  2),  273;  1858  (Ft.  2), 
286;  1859  (Ft.  1),  86;  (Ft.  2),  259; 
1860  (Ft.  1),  97,  121,  313,  324;  1862 
(Ft.  2),  223,  224;  1864  (Ft.  J),  161 
(Ft.  2),  122;  1865  (Ft.  1),  128,  129, 
166;  1867  (Ft.  2),  171;  1870  (Ft.  2), 
201,  206;  1874  (Ft.  2),  111.  118,  119. 

—  methods  of  management  of,  1865 
(Ft.  1),  123,  126,  128;  1867  (Ft.  1),  52; 
1868  (Ft.  2),  61,  65,  197,  201;  1869 
(Ft.  2),  183,  184:  1870  (Ft.  2),  201, 206; 
1874  (Ft.  2),  109,  111,  113,  120,  122; 
1877  (Ft,  2),  98,  99. 

breeding,  at  Hohenheim,  de- 
scribed, 1863  (Ft.  1),  191. 

—  period  of  gestation  of,  1860  (Ft.  1), 
123. 

—  poisoned  by  eating  the  foliage  of 
low  laurel  (Kalmia  angustij'olia)^ 
1860  (Ft.  1),  132. 

—  results  of  crossing  different  breeds 
of,  1860  (Ft.  1),  109,  115;  1862  (Ft.  2), 
227;  1868  (Ft.  2),  209. 

—  scours,  or  diarrhoea,  among,  treat- 
ment of,  1860  ( Ft.  1),  133. 

—  sbould    be   housed   in   cold   and 


Shrsp,  characteristics  of  the  BUck- 
faced  heath,  1860  (Ft.  1),  111. 

of  the  Cheviot,  1862  (Ft.  2),  216. 

of  the  Hampshire  Downs,  1860 

(Ft.  1),  112. 

of  the  New  Oxfordshire,  or  im- 
proved Cotswold,  1860  (Ft.  1),  110; 
(Ft.  2),  209. 

of  the  Oxford  Downs,  1860  (Ft.  1), 

113;  1864(Ft.  2),  120. 

of  the  Oxfordshire  Downs,  1854 

(Ft.  2),  362;  1857  (Ft.  1),  117. 

of  tlie  Shropshire  Downs,  1860 

(Ft.  1),  112. 

and  value  of  the  Cotswold,  1857 

(Ft.  1),  115;  1860  (Ft.  1),  109;  1862 
(Ft.2),215,229;  1864 (Ft.  2),  120;  1868 
(Ft.  2),  199. 

of  the  Merino,  1857  (Ft.  1),  122; 

1860  (Ft.  1),  99,  101;  1862  (Ft.  2),  216- 
218;  1863  (Ft.  1),  60,  128  (Ft.  2),  60; 

1864  (Ft.  1),  161,  162  (Ft.  2),  120; 
1865(Ft.l),122;  1868  (Ft.  2),  199.  ^sfee 
Merino. 

of  the  Saxony,  1857  (Pt.  1),  123; 

1860  (Ft.  1),  101, 103. 

of  the  South  Down,  1857  (Ft.  1), 

116;  1860  (Ft.  1),  106;  1862  (Pt.  2), 
215;  1864(Ft.2),  119;  1865  (Pt.  1),  122. 

.  and  origin  of  the  Leicester,  1857 

(Pt.  1),  114;  1860  (Ft.  1),  103;  1863 
(Ft.  2),  40,  60;  1864  (Ft.  2),  119, 120. 

—  domestic,  origin  of  the,  1857  (Pt.  1), 
112. 

—  Bakewell,  or  Dishley,  1860  (Pt,  1), 
103. 

—  and  Iambs,  laws  for  tlie  protection 
of,  1859  (Pt.  2),  318;  1860  (Pt.  1),  W, 
121;  1861  (Pt.  1),  64;  1862  (Pt.  1),  109. 

—  husbandry,  importance  of  our, 
1853  (Ft.  1),  86;  1854  (Pt.  2),  360,444; 

1865  (Pt.  2),  326;  1857  (Pt.  1),  113; 
1859  (Pt.  2),  86,  259;  1860  (Ft,  1),  91, 


Digitized  by 


Google 


ANALYTICAL  INDEX. 


Ixxxiii 


SHEEP 


smTH 


Shebp's  fescue-grass,  characteristics 

of,  1866  (Pt.  1),  66,  66, 118,  154. 
Sheldon,  Asa  G.  statement  of,  on 

reclaiming  meadows,  1854  (Pt.  2), 

64. 

on  dairy-cows,  1856  (Pt.  2),  200. 

Sherman,   B    F.,  address    by,    on 

articles  of  food,  1867  (Pt.  2),  30, 
Shetland  cattle,  characteristics  of, 

1869  (Pt.  2),  94. 
Shoeing  horses  and  oxen,  methods 

of,  1869  (Pt.  2),  296;  1877  (Pt.  1),  90, 

91,95. 
Shore Y,   John  L.,  address  by,   on 

capital  in  farming,  1874  (Pt.  2),  1,  9. 
Shorthorn  cattle,  characteristics  ol 

See  Cattle. 

—  -  history  of,  1867  (Pt.  1),  16;  1869 
(Pt.2),231;  1870  (Pt.  1),  92. 

early    importation    of,    to   this 

country,  1860  (Pt.  2),  29;  1853  (Pt.  1), 
84. 

distinguished    from     improved 

Shorthorns,  1869  (Pt.  2),  206,  236. 

better,  produced  in  this  country 

than  in  England,  1860  (Pt.  2),  36; 
1866  (Pt.  1),  104. 

splendid  show  of,  at  the  exhibi- 
tion of  the  Boyal  Agricultural 
Society,  1862  (Pt.  1),  190,  191. 

grades,   value   of,  1863   (Pt.  2), 

36;  1864  (Pt.  1),  123. 

—  cows,  strains  of,  valuable  for 
dairy-purposes,  1869  (Pt.  1),  86; 
1871  (Pt.  1),  297,  298. 

Shrew,  description    and   habits    of 

For-iter's,  1861  (Pt.  1),  142. 

of  the  long-nosed.  1861  (Pt.  1),  143. 

of  Cooper's,  1861  (Pt.  1),  143. 

of  the  short  tailed,  1861  (Pt.  1), 

144. 

of  the  mole,  1861  (Pt.  1),  146. 

Silk  culture,   experiments   in,  1864 

(Pt.  1),  104,  106,  111,  168, 180. 
Sdcmenthal,  characteristics  of  cattle 

in,  1863  (Pt.  1),  114. 
Sire,  influence  of  the,  on  offspring. 

8ee  Influence. 
Size  and  conduct  of  Massachusetts 

farms,  1876  (Pt.  1),  215,  218. 
Skunk,    common,    description    and 

habits  of  the,  1861  (Pt.  1),  161;  1868 

(Pt.  2),  88,  89. 
Slade,  Avery  P.,  report  by,  on  the 

agriculture  of  Bristol  County,  1866 

(Pt.  1),  304. 


Slade,  Avery  P.,  report  by,  on  hedges 
and  farm-fences,  1867  (Pt.  1),  229. 

on  small  fruit  culture,  1868  (Pt.  1), 

276. 

on  the  Massachusetts  Agricultu- 
ral College,  1869  (Pt.  1),  206. 

—  remarks  by,  on  the  cultivation  of 
fruits,  1876  (Pt.  1),  176, 179. 

—  address  by,  on  markets  for  the 
farmer,1870(Pt.  1),  141. 

Slade,  Professor  D.  D.,  lecture  by, 
upon  the  catarrhal  epidemic  among 
horses,  1872  (Pt.  1),  146, 166. 

upon  the  humane  destruction  of 

animals,  1873  (Pt.  1),  234. 

Slender  hairy  lyme-grass,  character- 
istics of,  1856  (Pt.  1),  70. 

—  spiked  fescue-grass,  characteris- 
tics of,  1856  (Pt.  1),  58,  154. 

Small  farms,  utility  of  cultivating, 
1853  (Pt.  2 ),  2, 9;  1870  (Pt.  2),  7, 10, 11. 

—  fruits,  necessity  for  the  more  ex- 
tensive cultivation  of,  1856  (Pt.  2), 
373;  1867  (Pt.  2),  3;  1868  (Pt.  1),  276. 

Small,  James,  description  of  plough 
invented  by,  1869  (Pt.  2),  149. 

Smith,  Austin  and  Sons,  statement 
by,  on  farm-improvements,  1853 
(Pt.  2),  28. 

on  farm-management,  1854  (Pt.  2), 

38. 

Smith,  Edmund,  statement  by,  on  re- 
claiming swamp  lands,  1863  (Pt.  2), 
60,66. 

—  report  by,  on  bee-culture,  1863 
(Pt.  2),  321. 

Smith,  N.  and  B.,  statement  by,  on 
Indian  corn,  1863  (Pt.  2),  159. 

on  wheat,  1853  (Pt.  2),  188. 

on  rj'e,  1858  (Pt.  2),  198. 

Smflh,  Edward,  statement  by,  on 
crop  of  wheat,  1853  (Pt.  2),  187. 

Smith,  Converse,  statement  by,  on 
cows,  1863  (Pt.  2),  300. 

Smith,  R.  Wales,  statement  by,  on 
farm-management,  1854  (Pt.  2),  46. 

Smith,  J.  M.  report  by,  on  agricultu- 
ral survey  of  Franklin  County,  1866 
(Pt.  1),  306. 

on  manure  and  Its  application, 

1867  (Pt.  1),  232. 

—  essay  b^*,  on  the  management  of 
agricultural  fairs,  1866  (Pt.  1),  266. 

Smith,  Rev.  Benton,  address  of  wel- 
come by,  and  a  review  of  the  indus- 
tries of  Waltham,  1877  (Pt.  1),  16, 22 
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Smith,  Milo  J.,  paper  by,  on  green 
crops  as  a  manure,  1877  (Ft.  1),  298, 
SOO. 

Smctt  on  the  onion,  description  of, 
1876  (Pt.  2),  HJ4-174;  1877  (Pt.  1),  38. 

Skails,  injurious  to  tbe  strawberry- 
plant,  1872  (Pt.  1),  249. 

Soil,  analysis  and  study  of,  impor- 
tance and  utility  of  the,  1853  (Pt.  2), 
449,  459;  1866  (Pt.  2),  62;  1857  (Pt  2), 
347;  1864(Pt.l),  106, 108;  1866(Pt.l), 
239;  1870  (Pt.l),  200,  201. 

^  depth  to  which  water  penetrates 
the,  1854  (Pt.  1),  73. 

—  frequent  stirring  the,  advisable, 
1854(Pt.  1),72,83,106. 

'-  evaporation  from,  extent  of,  1854 
Uv.l),73. 

—  chemical  changes  in  the,  1854 
Pt.  1),  82;    1856  (Pt.  2).  52;    1864 

(Pt.  1),  107,  109;  1866  (Pt.  1),  238. 

—  influence  of  the,  on  the  grasses, 
1856(Pt.l),  10,27,121,  152. 

—  impoverishment  of  the,  a  result  of 
bad  farming,  1856  (Pt.  2),  16, 18. 

—  of  Johannesberg,  characteristics 
of  the,  1868  (Pt.  1),  122. 

—  culture,  relation  of,  to  soul  culture, 
1869  (Pt.  2),  45, 54. 

Soiuiio  cows,  utility  and  economy 
of.    See  Cows. 

—  best  crop  for,  1872  (Pt.  1),  24,  25. 
Soils  vary  in  character,  1853  (Pt.  2), 

485,  1855  (Pt.  1),  41;  1856  (Pt.  2), 
53;  1860  (Pt.  1),  144;  1864  (Pt.  1), 
101,  112,  172;  1866  (Pt.  1).  270;  1867 
(Pt.  1),  163;  1870  (Pt.  1),  179,  180, 
200. 

—  origin  of,  1855  (Pt.  2),  296,  298;  1856 
(Pt.  2),  51,  64;  1864  (Pt.  1),  104,  106, 
111,  168,  180;  1865  (Pt.  1),  64;  1866 
(Pt.  1),  266;  1868  (Pt.  1),  161,  169, 
259;  18e9(Pt.  1),144,  145. 

—  methods  of  improving,  1873  (Pt.  1), 
123, 124, 127. 

—  constituents  of,  1855  (Pt.  2),  303, 


Soils  in  which  drainage  is  necessary, 
1871  (Pt.  1),  31,  44,  45, 122,  275. 

—  of  New  England,  character  of  the, 
1864  (Pt.  2),  29;  1871  (Pt.  2),  40, 68,  61. 

—  adaptotion  of  plants  to,  1866  (Pt.  1), 
269. 

—  nature  of,  indicated  by  the  charac- 
ter of  the  plants  growing  on,  1866 
(Pt.  1),  265. 

—  amending  of,  by  meclianical  means, 
1868  (Pt.  1).  259. 

—  influence  of  various,  on  animal 
life,  1870  (Pt.  1),  94,  95. 

on  crops,  1875  (Pt.  1),  18,  23,  29, 

30.  36,  38,  51. 
Soluble  phosphoric  acid,  cost  and 

value  of,  1874  (Pt.  1),  387. 
SoBGHUH,    characteristics    of,    1856 

(Pt.  1),  89,  91,  98,  276  (Pt.  2),  426; 

1867  (Pt.  2),  157, 170,  222. 

—  experiments  in  the  cultivation  of, 
1867  (Pt.  1),  147  (Pt.  2),  157,  222. 

SoBiciD^,  characteristics  of  the,  1861 
(Pt.  1),  142. 

SoBEX  Forsteri,  description  and  hab- 
its of,  1861  (Pt.  1),  142. 

—  platyrhinus,  1861  (Pt.  1),  143. 

—  Cooperi,  1861  (Pt.  1),  143. 

SouB  hay,  prepai-ation  of,  1873  (E*t  2), 
53,54. 

Sources  of  disease  in  dwelling- 
houses,  1870  (Pt.  2),  60,  52,  53. 

South  Cabouka,  description  of  phos- 
phate-beds in.    See  Charleston. 

Spadixo,  utility  of,  in  thorough  till- 
age, 1867  (Pt.  2),  143. 

Spabbow,  chipping,  characteristios 
and  habits  of  the,  1871  (Pt.  2),  117. 

—  song,  characteristics  and  habits  of 
the,  1871  (Pt.  2).  117. 

Specialties  in  farming,  importance 
of  foUowing,  1867  (Pt.  1),  248  (Pt.  2), 
87;  1868  (Pt.  1),  233;  1870  (Pt.  1),  106, 
163,  330,  331  (Pt.  2),  60,  64,  98;  1873 
(Pt.  2),  31,  80. 

Specimens  in  natural  histonr.  direcw 
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Sqitash,  apparatus  for  testing  the 
lifting  power  of  the,  1874  (Pt.  1),  219. 

—  lifting  power  of  the,  1874  (Pt.  1), 
207,  208,  210.  219,  220. 

—  varieties  of  the,  and  their  charac- 
teristics, 1856  (Pt.  2),  424,  425;  1864 
(Pt.  1),  205;  1869  (Pt.  2),  140. 

—  houses,  management  of,  1876 
(Pt.  1),  211. 

—  vines,  character  of  growth  of,  1857 
(Pt.  2),  328. 

office  of  tendrils  on,  1857  (Pt.  2), 

828. 

-7  cnltivation  and  yield  of  the,  1854 
(Pt.  2),  203;  1855  (Pt.  2),  7,  16;  1866 
(Pt.  2),  114;   1862  (Pt.  2),  192,  198; 

1863  (Pt.  2),  176;  1864  (Pt.  1),  205; 
1870  (Pt.  1),  242,  249  (Pt.  2),  151,  160; 
1876  (Pt.  1),  132, 134, 136;  1876  (Pt.  1). 
134,  209-211;  18r7  (Pt.  1),  47,  66 
(Pt.  2),  81,  82. 

—  character  of  flower  of,  1857  (Pt.  2), 
330. 

—  seed,  how  it  may  be  impure,  1857 
(Pt.  2),  330. 

—  original  home  of  the,  1864  (Pt.  1), 
205. 

—  value  of  the,  for  culinary  purposes, 
■18W(Pt.  1),205. 

—  soil  for  the,  and  its  preparation, 

1864  (Pt.  1),  206;  1870  (Pt.  1),  242, 249. 

—  manures  for  the,  1864  (Pt.  1),  206. 

—  insects  attacking  the.    See  Insects. 

—  time  and  method  of  harvesting 
the,  186i  (Pt.  1),  207. 

—  method  of  storing  and  keeping  the, 
1864  (Pt.  1),  2(^7. 

Squash-Bugs,  methods  of  destroying, 

1875  (Pt.  1),  133;  1876  (Pt.  1),  210. 
Squirrel,  description  and  habits  of 

the  gray,  1861  (Pt.  1),  166. 

of  the  red,  1861  (Pt.  1),  169. 

of  the  flying,  1861  (Pt.  1),  172. 

of  the  ground,  or  striped,  1861 

(Pt.  1),  173. 
Squirrels,  change  of  color  of,  1866 

(Pt.  1),  110,  111. 

—  methods  of  destroying,  1868  (Pt.  2), 
93. 

Stable  manure,  experiments  with, 
1856  (Pt.  1).  269,  273,  275. 

—  floors,  forms  of  constructing,  1871 
(Pt.  1),  262,  286,  295,  299. 

Stables,  essential  features  in  the 
construction  and  fltting  up  of,  1860 
(Pt.  1),  195;  1870  (Pt.  2),  33. 


STABiLmr  of  agriculture,  1876  (Pt.  2), 
7,  8, 10, 12. 

Stallions,  necessity  for  care  in  breed- 
ing, 1866  (Pt.  2),  376,  378;  1870  (Pt.  2), 
191, 194;  1875  (Pt.  1),  80. 

Starch,  transformation  of,  into 
woody  fibre,  1856  (Pt.  1),  171, 187. 

State  Agricultural  Society  in  Massa- 
chusetts, meeting  for  the  organiza- 
tion of  a,  1867  (Pt.  1),  8. 

fair,  arrangements  for  holding  a, 

1857(Pt.l),  14. 

description  of  the,  1867  (Pt.  1), 

15. 

—  cabinet.  Sfee  Agricultural  Museum. 

—  aid  to  agriculture,  why  and  when 
commenced,  1853  (Pt.  1),  14. 

—  farm  at  West  borough,  petition  for 
transfer  of  the,  to  Board  of  Agri- 
culture, 1854  (Pt.  1),  2. 

act    authorizing    transfer    of 

the,  to  Board  of  Agriculture,  1854 
(Pt.  1),  5. 

agreement    for     transfer     of 

the,  to  Board  of  Agriculture,  1864 
(Pt.  1),  6. 

by-laws   for  management    of 

the,  1854  (Pt.  1),  9. 

expiration  of  lease  for  transfer 

of  the,  to  the  Board  of  Agriculture, 
1858  (Pt.  1),  29. 

management  of  the,  by  the 

Board  of  Agriculture,  1864  (Pt.  1), 
6;  1856  (Pt.  1),  6,  239,  243,  262,  276 
(Pt.  2),  69,  77,  83;  1857  (Pt.  1),  207; 
1858  (Pt.  1),  6. 

Stassfurt  potash  salts,  great  depos- 
its of,  and  value  of,  for  manure, 
1868  (Pt.  1),  108;  1869  (Pt.  1),  38,  39; 
1871  (Pt.  1),  98, 100;  1873  (Pt.  1),  140, 
145,  146,  369,  371,  373;  1874  (Pt.  1), 
353-355;  1877  (Pt.  1),  317. 

Stars,  chemistry  of  the,  1875  (Pt.  1), 
97,98. 

Steam  agricultural  implements,  his- 
tory of,  and  utility  of,  1872  (Pt.  1), 
265,  270,  276. 

—  ploughs,  cost  and  value  of,  1872 
(Pt.  1),  268-270,  272. 

trial  of,  at  the  exhibition  of  the 

Royal  Agricultural  Society,  1862 
(Pt.  1),  207. 

—  on  the  fann,  use  of,  1872  (Pt.  1),  265, 
270,  276. 

Steaming  fodder,  utility  of,  1861 
(Pt.  1),  44;   1867   (Pt.  1),  76;    1868 
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(Pt.  1),  305;   1871  (Pt.  1),  132;   1878 

(Ft.  1),  26fi.  259-261. 
Stkbbiks,  Moma,  report  by,  on  farin- 

improvements,  1853  (Ft  2),  27. 
Stkbbins,  Rufus  P.,  addre&H  by,  on 

asrricniture  in  the  public  schools, 

1859  (Pt.  2),  10. 
Stbdmax,    Phineas,   report    by,    bn 

dairy  stock,  1863  (Pt.  2),  327. 

on  jat>wing  meat.  1803  (Pt.  1),  67. 

on   the   af^cultural   survey  of 

Hampden  County,  1865  (Pt.  1).  30*. 

—  statement  by,  on  farm-manaf(e- 
ment,  1858  (Pt.  2),  126. 

—  essay  by,  on  manures  and  their 
application,  1805  (Pt.  1),  197. 

Streks  for  the  yoke,  denirable  quali- 
ties in,  1856  (Pt.  2),  316,  347. 

Stebiutt,  causes  of,  1870  (Pt.  1),  87, 
88,90. 

Stevens,  Abel  F.,  essay  by,  on  the 
culture  of  the  pear,  1873  (Pt.  2),  70, 
78. 

—  -  on  the  culture  of  the  apple,  1875 
(Pt.  2),  99. 

Sticknet,  p.  Le  B.,  report  by,  on  stal- 
lions, 1870  (Pt.  2),  190, 195. 

on  stock,  1872  (Pt.  2),  162. 168. 

on  swine,  1873  (Pt.  2),  135, 138. 

—  -  on  sheep-huabandry,  1874  (Pt.  2), 
111,  122. 

Stiles,  David,  jnn.,  essay  by,  on 
horse  and  ox  shoeing,  1859  (Pt.  2), 
295. 

Stiles,  Hiram  A.,  statement  by,  on 
tnrnip-culture,  1865  (Pt.  2),  76. 

Stock,  neat,  feeding  and  manage- 
ment of.    See  Neat-stock. 

when  first   imported   into  this 

country,  1853  (Pt.  1),  2,  8. 

influence    of    climate    on,   1854 

(Pt.  1),  80. 

breeding  of,  for  special  purposes, 

1853  (Pt.  2),  268. 

necessity  for  increased  atten- 
tion to,  1863  (Pt.  2),  35. 

requires   time,   patience,   and 

skill,  1863  (Pt.  2),  196. 

modes  of  feeding  of,  in  Ayrshire, 

1853  (Pt.  2),  344. 

—  ■>  nhnnlrl  harA  an   amnla  aimnlv  r\9 


Stock,  farm,  humane  treatment  <rf, 

1877  (Pt.  2),  25.  27. 
Stockbribob    Chemical    Fertiliaers, 

formulas  for  preparation   of,  1875 

(Pt.  1),  47, 48. 

—  value  of.  1876  (Pt.  1),  146.  156,  169 
(Pt.  2).  .31, 103. 121;  1877  (Pt.  1),  194, 
195,  201,  213  (Pt.  2),  48,  50,  52,  68,  73, 
74. 

STOCKBBtDOE,  Lcvl,  Statement  ot  on 
the  use  and  value  of  mowing-ma- 
chines, 1855  (Pt.  1),  72. 

on  experiments  with  manures, 

1862  (Pt.  2),  140. 

—  report  by,  on  wheat-culture,  1861 
(Pt.  1).  116. 

on  stock,  1868  (Pt.  2),  187. 

on  experiments  with  fertilizers, 

1874  (Pt.  1).  69. 

—  essay  by,  on  character  of  plants  as 
indicating  the  nature  of  the  soil, 
1866  (Pt  1),  265. 

on  the  agriculture  Ea«t  Hamp- 
shire County,  1871  (Pt.  1),  318,  320, 
830. 

on  the  use  of  steam  on  the  farm, 

1872  (Pt.  1),  965,  275. 

—  address  by,  on  the  Agricultural 
College,  1867  (Pt.  1),  55. 

on  the  art  of  agriculture,  1868 

(Pt.  1),  228,  234. 
on  the   mutual  dependence   of 

producing  industries,  1870  (Pt.  2),  59. 

—  on  our  soil,  our  climate,  our  crops, 
1871  (Pt.  2),  37,  46. 

on  Does  fanning  pay?  1872(Pt.2X 

24,36. 

—  lecture  by,  on  the  rotation  of  crops, 
1869  (Pt.  1),  142, 154. 

—  -  on  the  improvement  of  mowing 
and  grass  lands,  1872  (Pt  1),  196, 
200,216. 

on    experiments    with    feetling 

plante,  1876  (Pt.  1),  17.  24, 30,  33. 

on  manures  and  chemical  fertil- 
izers, 1876  (Pt.  1),  142, 167. 

Stomb  Mason  cabbage,  origin  of  the, 
1876  (Pt.  1),  207,  208. 

Stone,  Eliphalet,  address  by,  on 
plant-life,  1869  (Pt.  2),  34,  40,  44. 

e\n  iinlfv  />f  inf-^i^Aafa    1A79  /Pt    9\ 


Digitized  by 


Google 


ANALYTICAL  INDEX. 


Ixxxvii 


8T0XE 


SULPHATE 


Stone  elevator,  description  of  a,  1857 
(Pt.  IX  194. 

—  walls,  a  Duisance,  1872  (Pt.  1),  26. 

—  bonses,  economy  of,  1876  (Pt.  1), 
133. 

Stones  in  mowing-lands,  how  to  get 
rid  of,  1854  (Pt.  2),  25,  28. 

—  nse  of,  in  road-building,  1870  (Pt.  1), 
52,  53,  66. 

Storino-Houbes  for  vegetables  in 
winter,  description  of  plan  of,  1877 
(Pt.l),  29. 

Stookino  of  com,  mode  of,  1860 
(Pt.  1).  198. 

Strawberries,  statistics  of  the  pro- 
duction of,  1868  (Pt.  1),  276. 

—  picking  and  marketing  of,  1868 
(Pt.  1),  279;  1871  (Pt.  1),  201. 

—  methods  of  culture  of,  1870  (Pt.  1), 
249,  267;  1871  (Pt.  1),  200,  203,  209, 
212  (Pt.  2),  201,  207;  1875  (Pt.  1),  185, 
198;  1876  (Pt.  2),  99. 

Strawberry  plants,  number  of,  to 
set  to  the  acre,  1868  (Pt.  1),  277,  278. 

Ahould  be  mulched  in  the  fall, 

1868  (Pt.  1),  278. 

manure  for,  1857  (Pt.  2),  298;  1868 

(Pt.  1),  277;  1871  (Pt.  1),  207,  217. 

—  insects  injurious  to  the,  1872  (Pt  1), 
240. 

—  culture  profitable,  1857  (Pt.  2),  297; 
1868  (Pt.  1),  68;  1871  (Pt.  2),  202, 
204. 

preparation   of    land   for,    1857 

(Pt.  2),  297;  1868  (Pt.  1),  69,  277. 

how  to  select  varieties  in,  1857 

(Pt.  2).  299. 

immense  extent  of  the,  in  this 

country,  1877  (Pt.  1),  304. 

--  varieties  of,  and  their  characteris- 
tics. 1857 (Pt. 2),  300;  1859(Pt.  1),71; 
1868  (Pt.  1),  69,  70;  1871  (Pt.  1),  209, 
211. 

Strebter,  Gilbert  L.,  essay  by,  on 
poultry-management,  1868  (Pt.  2), 
205. 

Striped  encumber  beetle,  habits  of 
the.  1868  (Pt.  2),  102. 

—  grass,  characteristics  of,  1856  (Pt.  1), 
81. 

Strong,  "William  C,  lecture  by,  on 
winter  gardening  and  glass  struc- 
tures, 1874  (Pt.  1),  88, 104. 

Structure  and  growth  of  domesti- 
cated animals,  1872  (Pt.  1),  291;  1873 
(Pt.  1),  222,  228,  234. 


Sturtevant  Brothers,  statement  by, 

on  poultry-keeping,  1871  (Pt.  2),  290. 
Sturtevant,  Dr.  E.  L. ,  essay  by,  on 

the  cost  of  a  crf>p  of  Indian  com, 

1872  (Pt.  2),  80.  89. 
on  the  morphology  of  milk,  1873 

(Pt.  1),  374. 
on  the    law   of  inheritance  in 

bree<ling,  1874  (Pt.  1),  145,  192. 

—  experiments  by,  with  chemical 
fertilizers,  in  growing  Indian  corn, 
1875  (Pt.  1),  38-40. 

Sturtevant,  Joseph  N.,  essays  by, 
on  the  management  of  agricultural 
societies,  1871  (Pt.  2),  129;  1873 
(Pt.  1),  390. 

—  essay  by,  on  essentials  of  agricul- 
tural inquiry,  1873  (Pt.  1),  396. 

—  report  by,  on  the  Agricultural  Col- 
lege, 1874  (Pt.  1),  317. 

Subsoil  ploughing,  utility  of,  1853 
(Pt.  1),  160;  1854  (Pt.  1),  68  (Pt.  2), 
27, 117;  1855  (Pt.  1),  61  (Pt.  2),  408; 
1864  (Pt.  2),  23,24;  1866  (Pt.  2),  72; 
1867  (Pt.  1),  137,  139, 171. 

Subsoils,  chai-acteristlcs  of,  1854 
(Pt.  2),  27. 

Suckers  on  fruit-trees,  methods  of 
treatinjj,  1859  (Pt.  2),  129. 

Success,  wrong  road  to,  1873  (Pt.  2), 
12, 18,  22,  28,  61. 

Suffolk  breed  of  swine.    See  Swine. 

Sugar  beets,  cultivation  of,  1858 
(Pt.  2).  232;  1859  (Pt.  1),  108;  1860 
(Pt.  2),  174,  179;  1862  (Pt.  1).  358, 
360;  1870  (Pt.  2),  supplement;  1871 
(Pt.  1),  283,  328,  329;  1872  (Pt.  1),  72, 
73;  1875  (Pt.  2),  166. 

—  from  the  sugar-beet,  preparation 
and  yield  of,  1870  (Pt.  2),  supple- 
ment. 

—  from  sorghum,  facts  in  relation  to, 
1856  (Pt.  1).  89,  90,  97;  1857  (Pt.  1), 
147;  1870  (Pt.  2),  supplement. 

—  frum  the  maple-tree,  manufacture 
and  yield  of,  1857  (Pt.  2),  335;  1873 
(Pt.  1),  186, 187. 

—  maple,  characteristics  of  the,  1875 
(Pt.  1),  142,  163,  270. 

—  of  milk,  percentage  of,  1854  (Pt.  1), 
149;  1857  (Pt.  2),  335,  365;  1868 
(Pt.  1),  198. 

—  waste,  value  of,  as  a  fertilizer,  1870 
(Pt.  1),  220,  224,  229. 

Sulphate  of  iron,  value  of,  as  a  de- 
odorizer, 1877  (Pt.  1),  182. 
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Sulphate  of  potash,  value  of,  as  a 
fertilizer,  1874  (Pt.  1),  358. 

—  of  ammonia,  analysis  and  value 
of,  1876  (Pt.  1),  328;  1876  (Pt.  1),  251. 

—  of  potassa,  analysis  and  value  of, 

1875  (Pt.  1),  297;  1877  fPt.  1),  60. 
SuLPHUB  and  lime   as  a  preventive 

against  mildew,  1877  (Pt.  1),  43,  44. 
SuMK£R,  Increase,  addi'ess  by,  on  the 

demands  of  agriculture,  1854  (Pt.  2), 

480. 
SuAiMBB    fallowing    of    grass-lands, 

utility  of  practice  of,  1873  (Pt.  1), 

207,  220. 
SuiTFLOWEBS    purify    the    air,   1875 

(Pt.  1),  146. 
Sttnlight,   chemical    properties     of, 

1869  (Pt.  1),  222. 

—  necessity  of,  for  animal  and  vege- 
table life,  1869  (Pt.  1),  223. 

SupERFiciAii  irrigation,  effect  of,  1856 
(Pt  1),  234. 

Superphosphate,  value  of,  as  a  fer- 
tilizer, 1853  (Pt.  2),  145,  364;  1854 
(Pt.  1),  21,  23;  1855  (Pt.  2),  67;  1856 
(Pt.  1),  271,  273,  318  (Pt.  2),  115,  117, 
120, 183;  1857  (Pt.  2),  202;  1866  (Pt.  1), 
234,  235;  1868  (Pt.  1),  120,  285;  1870 
(Pt.  1),  187,  190,  195,  214,  224;  1872 
(Pt.  1),  193;  1873  (Pt.  1),  138, 145, 147, 
149,  150,  153,  362,  365;  1874  (Pt.  1), 
68,  383;  1875  (Pt.  1),  337,  338,  340; 

1876  (Pt.  1),  270;  1877  (Pt.  1),  328, 
329. 

SuKF ace-Water,  control  of,  by  land- 
owners, 1872  (Pt.  1),  130, 132. 

Swale  grass,  characteristics  of,  1856 
(Pt.  1),  62, 112, 117, 120,  170. 

—  hay,  methods  of  curing,  1870 
(Pt.  1),  345. 

Swallows,  foraging  habits   of  the, 

1861  (Pt.  2),  58,  64. 
Swamps  and  waste  lands,  methods  of 

reclaiming    and    improving,    1853 


SwAMPV  land,  difference  in  improva- 
ble value  of,  1874  (Pt.  2).  68,  69. 

Swans,  methods  of  managing,  1857 
(Pt.  1),  139, 140. 

SwBET  com  makes  the  best  and  most 
nutritious  fodder-corn,  1853  (Pt.  2), 
186;  1862  (Pt.  2),  104. 

—  potato,  culture  and  yield  of  the, 
1857  (Pt.  2),  147, 171. 

SwEET-ScENTED  vomal  grass,  charao- 
teristics  of,  1856  (Pt.  1),  79, 124,  129, 
154. 

SwiNB  breeding,  extent  and  impor- 
tance of  the  interest  of,  1853  (Pt.  1), 
90;  1857  (Pt.  1),  127. 

early  history  of,  in  this  country, 

1853  (Pt.  1).  90. 

care   to   be    observed    in,   1853 

(Pt.  2),  372;  1864  (Pt.  2).  371. 

profitable,  1853  (Pt.  1),  92  (Pt.  2), 

363;  1862  (Pt.  2),  233. 

—  feeding  and  management  of,  1853 
(Pt.  2),  361,  366, 372;  1864  (Pt.  2),  368; 
1855  (Pt.  2),  233;  1866  (Pt.  2),  385, 
386,  392;  1859  (Pt.  2),  265;  1862 
(Pt.  2),  236,  237;  1866  (Pt.  2),  102; 
1867  (Pt.  2),  174. 179, 181;  1873  (Pt.  2), 
136,  138;  1874  (Pt.  1),  128,  135,  145; 
1877  (Pt.  2),  100,  101, 103. 

—  points  of  good  specimens  of,  1853 
(Pt.  2),  362,  380;  1854  (Pt.  2), 
369. 

—  characteristics  of  different  breeds 
of,  1853  (Pt.  2),  364,  366,  368,  375, 379; 

1854  (Pt.  2),  368,  374;  1857  (Pt.  1), 
127,  129,  234;  1858  (Pt.  2),  288;  1863 
(Pt.  2),  234. 

—  show  of,  at  the  exhibition  of  the 
Royal  A^icultural  Society,  1862 
(Pt.  1),  205. 

at  the  international  exhibition  at 

Hamburg,  1863  (Pt.  1).  137. 

—  utility  of  cooking  food  for,  1855 
(Pt.  2),  236;   1859  (Pt.  2),  265;   1863 
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SwrrzERLANB,  dairy  hnsbandry  in, 
1862  (Pt.  1),  292. 

—  irrigation  in,  1862  (Pt.  1),  291. 

—  military  system  of,  1862  (Pt.  1),  300. 

—  character  of  mountains  of,  1864 
(Pt  1),  178. 

Sylvians,  or  warblers,  foraging  hab- 
its of  the,  1861  (Pt.  2),  68,  59. 

Sykphid^,  characteristics  and  habits 
of  the,  1862  (Pt.  1),  184. 

System  on  the  farm,  importance  of 
maintaining,  1854  (Pt.  2),  7. 

Taft,  Oeorge  S.,  report  by,  on  balls, 

1853  (Pt.  2),  290. 
Taints  in  milk,  1873  (Pt.  1),  72,  73,  76, 

78,  79;  1874  (Pt.  1),  18, 19,  30. 
Tall  fescue-grass,  characteristics  of, 

1856  (Pt.  1),  57, 118, 154. 

—  oat-grass,  characteristics  of,  1866 
(Pt.  1),  74, 119,  124, 164. 

Talpio^,  characteristics  of  the,  1861 

(Pt.  1)  145. 
Tamias,  characteristics  of,  1861  (Pt.  1), 

173. 

—  stiiatus,  description  and  habits  of, 
1861  (Pt.  1),  173. 

Tan  as  a  fertUizer,  1853  (Pt.  2),  135. 

Taste  and  common  sense  in  farming, 
1858  (Pt.  2),  29. 

Taylor,  James,  statement  by,  on  re- 
claiming meadows,  1853  (Pt.  2), 
55. 

Taylor,  Ralph,  report  by,  on  reclaim- 
ing wet  meadows,  1853  (Pt.  2),  69. 

Technical  terms  used  in  entomology 
explained,  1862  (Pt.  1),  125. 

Temperature  of  England  higher,  on 
the  average,  than  that  of  New  Eng- 
land, 1863  (Pt.  1),  154. 

Temperabibnt  in  breeding  stock,  im- 
portance of  regarding,  1866  (Pt.  1), 
97. 

Temple,  J.  H.,  report  by,  on  feeding 
swine,  1867  (Pt.  2).  174, 181. 

—  essay  by,  on  the  management  of 
agricultural  societies,  1873  (Pt.  2), 
62,  69. 

Tenney,   Sanborn,   addre5«s   by,   on 

how   farmers   can    improve    their 

condition,  1872  (Pt.  2).  68. 
on  the  farmer's  relations  to  the 

State,  1875  (Pt  2),  43. 
Tenthhedinid^,  characteristics  and 

habits  of  the,  1862  (Pt.  1),  164. 
Tenure  of  land  in  this  country,  pecu- 
12 


liarities  of,  1858  (Pt  2),  66,  89,  96; 
1860  (Pt.  2),  59;  1861  (Pt.  2),  14;  1870 
(Pt.  1),  2,  3. 
Texas  cattle-fever,  history  of  the  in- 
troduc^tion  of  the,  1868  (Pt.  1),  6, 13; 

1875  (Pt.  2),  56. 

pathology  of,  1868  (Pt.  1),  14,  16; 

1876  (Pt.  2),  56,  57. 

treatment  of,  1868  (Pt.  1),  16;  1876 

(Pt.  2),  60. 

—  cattle,  characteristics  of,  1868  (Pt.l) 
14, 16;  1874  (Pt.  1),  6,  313,  316;  1876 
(Pt.  2),  66,  68,  60. 

Thatcher,  T.  D.,  report  by,  on  clover 
as  a  fertilizer,  1869  (Pt.  1),  209. 

Thtstle,  Canada,  peculiarities  of 
growth  of  the,  1864  (Pt.  1),  83. 

Thomas,  B.  F.,  address  by,  on  the 
advantages  of  rural  pursuits,  1862 
(Pt.  2),  46. 

Thompson,  Cyrus,  report  by,  on  the 
management  of  vineyards,  1864 
(Pt.2),81. 

Thompson,  James,  report  by,  on  fruit- 
culture,  1865  (Pt.  1),  226. 

on  the  agriculture  of  Nantucket, 

1866  (Pt.  1),  266. 

—  -  on  the  best  method  of  feeding 
dairy-stock,  1868  (Pt.  1),  301. 

—  statement  by,  on  farm-manage- 
ment, 1866  (Pt.  2),  4, 6. 

—  resolutions  by  the  board,  on  the 
death  of,  1870  (Pt.  1),  258,  346. 

Thompson,  Ephraim  B.,  statement  by, 

on  farm-management,  1862  (Pt.  2), 

113;  1863  (Pt  2),  117. 
Thompson,  S.  C,  essay  by,  on  farm- 
ing   in    Hampshire    County,   1871 

(Pt  2),  149. 
Thorbau,  Henry  D.,  address  by,  on 

the  succession  of  forest-trees,  1860 

(Pt2),ll. 
Thorouoh-bred  horses.    See  Horses. 
THOROuan-BRED,  what  constitutes  a, 

1870  (Pt   1),  118-120;   1872  (Pt.  1), 

86;  1875  (Pt.  1),  172,  346. 
Thrushes,  foraging  habits  of  the,  1861 

(Pt.  2),  61 ;  1865  (Pt.  1),  102, 104. 
Thurlow,  T.  C,  report  by,  on  pears,"' 

1872  (Pt.  2),  148, 150. 

on  fruits,  1877  (Pt.  2),  60,  62. 

Tickle-Grass,  characteristics  of,  1866 

(Pt.  1),  29. 
TiDD,  Hollis,  report  by,  on  the  dairy, 

1865(Pt.  1),  233. 
Timber,  best  method  and  season  for 
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cutting,  1864  (Pt.  1),  148;  1856  (Ft.  2), 
213. 
Timothy.    See  HenVs-grass. 

—  characteristics  of  roots  of,  1856 
(Pt.  1),  172, 174. 

Tiobr-Bbbtlbs,  characteristics  of  the, 
1862  (Pt.  1).  131,  133. 

TiLBS  for  drainage,  cost  and  ralae  of, 
1867  (Pt.  1),  212,  322;  1871  (Pt.  1),  32, 
33,  43.    See  Drainage. 

TiMR  required  to  establish  an  agricul- 
tural fact,  1872  (Pt.  1),  182. 

—  for  a  heifer  to  calve,  1871  (Pt.  1), 
183, 186. 

TiKKER,  O.  K.,  report  by,  on  breeding 

horses,  18n  (Pt.  2),  94,  95. 
Tobacco,  cultivation  of,  1863  (Pt.  1), 

61;  1862  (Pt.  1),  63,  67;  1864  (Pt.  2), 

56;  1871  (Pt.  2),  239. 

—  history  of  the  use  of,  1882  (Pt.  1). 
64. 

—  statistic«4  of  the  growth  of,  1862 
(Pt.  1),  66. 

—  soil  and  exposure  adapted  to  the 
cultivation  of,  1862  (Pt.  1),  66. 

—  time  for,  and  mode  of,  transplant- 
ing, 1862  (Pt.  1),  67. 

—  mode  of  curing,  1863  (Pt.  1),  62; 
1862  (Pt.  1),  68. 

—  importance  of  the  crop  of,  1869 
(Pt.  1).  152, 153. 

—  growing,  effect  of,  on  the  soil,  1872 
(Pt.  1),  220. 

history    of,    in    America,    1873 

(Pt.  1),  20,  46. 

—  worm,  ravages  by  the,  1862  (Pt  1), 


Tomato,  characteristics   of  different 

varieties  of  the,  1871  (Pt.2),  240,  242. 
Top-Drkssing,  utility  of,  1854  (Pt.  2), 

61;  1856  (Pt.  1),  218;  1861  (Pt  2),  132, 

135,  137;  1862  (Pt.  2),  129,  131;  1868 

(Pt.2),  19;  1872  (Pt.  3),  132. 
T<»rbbt,  E.  ,  report  by,  on  milch  cows, 

1853  (Pt.  2),  324. 
Tower,  Justus,  address  by,  on  the 

utility  of   keeping  farm-accounts, 

1853  (Pt.  2),  466. 
on  the  farmer's  position',    1857 

(Pt.  2).  69. 
—  report  by,    on    management    of 

dairy    products    and    stock,    1854 

(Pt.  2),  337. 
Townb,  George  E.,  address  by,  on 

fanning  as  a  business,  1867  (Pt.  2), 

21,32. 


Tracy,  C.  M.,  address  by,  on  the  re- 
lations of  agriculture  to  civilization, 
1876  (Pt.  2),  1. 

TRAKSPLAKTiKa  forest-trees.  See 
Forest. 

—  fruit-trees.    See  Fruit. 

Trees,  characteristics  of  foliage  of 
those  of  northern  compared  with 
thoee  of  southern  latitudes,  1865 
(Pt.  1),  136. 

—  action  of  frost  on,  1874  (Pt.  1),  239. 

—  effctt  of  girdling,  1878  (Pt.  1),  175; 
1874  (Pt.  1),  236-238. 

—  add  to  the  value  of  the  farm,  1875 
(Pt.  1),  143, 153, 166, 168, 270.  274, 281. 

—  purify  the  atmosphere,  1876  (Pt  1), 
146, 163. 

—  for  shade  should  not  be  too  near 
the  dwelling-house,  1875  (Pt,  1),  ISL 

—  from  sprouts,  not  desirable,  1876 
(Ptl),36. 

—  importance  of  the  cultivation  of 
forest,  18n  (Pt.  1),  284,  286.  5ee 
Forest-trees. 

—  forest.    See  Forest 

—  fruit.    See  Fruit. 

—  and  shrubs,  ornamental,  character 
of  different,  1862  (Pt.  2),  152. 

Trknchino,  utility  and  cost  of,  1854 
(Pt.  2),  113, 114;  1859(Pt.  1),68. 

Trench-Soilino,  definition  of,  1854 
(Pt  2),  115. 

Trout,  methods  of  raising,  artificially, 

1869  (Pt.  1),  133, 134, 137. 
TucKKB,  Luther  H.,  address  by,  on 

New-England  farming,  1863  (Pt.  3), 

31. 
TufTED  hair-grass,  characteristics  of, 

1856(Pt.  1),71,118,  164. 
TuRBAK  squashes,  cnldvatioii  of,  1876 

(Pt.  1),  209. 
TuRHiPS,  methods  and  cost  of  colthrap 

tion,  and  yield  of,  1853  (Pt.  2),  237; 

1854  (Pt.  2),  199.  223, 478;  1865  (Pt  2). 

108;  1857  (Pt  1),  161;  1862  (Pt.  2), 

196;  1863  (Pt.  2),  167;  1865  (Pt.  2).  89, 

91;  1866  (Pt.  1),  169, 160;  1870 (Pt.l), 

230,  232;  1871  (Pt.  2),  251,252;  1874 

(Pt.  1),  116, 116, 123. 124;  (Pt.  2),  86. 

87;  1875  (Pt.  2),  166;  1876  (Pt  1),208. 

303,  205  <Pt.  2),  116,  122,  125.    See 

Butabagas. 

—  soils  for  growing,  1866  (Pt  2),  80; 

1870  (Pt.l).  230. 232. 

—  harvesting  and  storing,  1865  (Pt  2), 
91;  1866  (Pt.  1),  160, 162. 
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Turnips,  manures  for  growing,  1866 
(Pt.  1).  193. 

—  value  of,  for  cattle  food,  1866  (Pt.  1), 
158, 169. 

for  horse  food,  1869  (Pt.  1),  169, 

170. 

—  how  to  prevent  corkiness  in,  1876 
(Pt.l),203. 

—  effeitt  of  growing,  on  the  soil,  1855 
(Pt.  2),  15,371. 

TuBXiP  crop,  importance  of  the,  1854 

(Pt.  2).  199. 
in  New  England.  1864  (Pt.  2),  478; 

1855  (Pt.  2).  371;  1863  (Pt.  2),  168; 

1866  (Pt.2),  89;  1868  (Pt.  1),  163,  168, 
173. 

—  nutritive  value  of,  1854  (Pt.  2),  200; 
1855  (Pt.  2),  371;  1863  (Pt.  2),  166; 
1865  (Pt.  2),  91,  92;  1874  (Pt.  1),  117. 

Turtles,  laws  of  breeding  in,  1866 
(Pt.  1),  85. 

TwBNTT-FrvE  year»'  progress  in  agri- 
culture, 1873  (Pt.  1),  39,  41,  43. 

Twiss,  S.  P.,  address  by,  on  the  farm- 
er and  the  commonwealth,  1863 
(Pt.  2),  66. 

Twitch-Grass.    See  Couch-grass. 

Tynan,  John,  essay  by,  on  the  culti- 
vation of  mangolds,  1858  (Pt.  2),  ^10. 

Udder,   caked,   treatment    of,    1865 

(Pt.  1),  77,  78,  82;  1871  (Pt.  1),  185. 
^  construction  of  the,  1874  (Pt.  1),  16- 

18. 
Underdrainino.    See  Drainage. 
Unfrrkented  bread  unhealthy,  1866 

(Pt.  2).  122. 
Unimproved  land  of  the  State,  1868 

(Pt.  2),  80, 124. 
Unity  of  interests,  1872  (Pt  2),  43, 

48,56. 
UNWBitxH,    Baron,    description    of 

method  of,  for  managing  the  dairy, 

1867  (Pt.  1),  161. 

Upright  sea  l3rme-gras9,  characteris- 
tics of,  1856  (Pt.  1),70, 

Upton  phospliates,  analysis  and  value 
of,  1871  (Pt.  1),  94,  96. 

Urine  of  animals  valuable  as  a  ma- 
nure. 1864  (Pt.  2),  436. 

URVTDiB,  characteristics  of  the,  1861 
(Pt  1),  162. 

Ursus  Americanns,  description  and 
habits  of,  1861  (Pt.  1),  164. 

Utah  and  the  Mormons,  description 
of,   and  condition   of    agriculture 


among.  1871  (Pt.  1),  61,  68,  79;  1875 
(Pt.l),  60,61,65,  66. 

Vaill.  Joseph,  address  by,  on  the 
farmer's  life,  1863  (Pt.  2),  48. 

Vaujours  in  France,  description  of 
the  experimental  farm  at,  1863 
(Pt.  1),  274. 

Yeoetablb  gar.lening  and  root  cul- 
ture, methods*  of,  1876  (Pt.  1),  185, 
200,213. 

—  life,  chemistry  of,  1856  (Pt.  2),  49. 
liability  of  deterioration  in,  1856 

(Pt.2),  20, 22. 

laws    of,  1858   (Pt.  2),  70;    1859 

(Pt.  1),  8,  53;  1867  (Pt.  1),  97;  1872 
(Pt.l).  100.    5c€  Plant 

affected  by  climatic  and  meteoro- 
logical change^  1856  (Pt.  1),  138,  140, 
144;  1869  (Pt  2),  1. 

—  market,  the,  has  changed  within  a 
few  years,  1876  (Pt.  1),  186. 187. 

Veoetablbs,  cultivation  of,  1864 
(Pt.  1),  186;  1869  (Pt  2),  135,  143, 
145:  1870  (Pt.  1),  229,  240,  242.  245, 
312,  320  (Pt.  2),  151,  156.  158,  160, 
161,  165;  1871  (Pt.  1),  119,  123,  124, 
133,  144,  146,  165  (Pt  2).  240;  1873 
(Pt.  2),  91,  96;  1876  (Pt.  1),  185,  200. 
213  (Pt.  2),  131,  137,  139,  141;  1877 
(Pt.  1).  23.  30,  35. 

—  the  raising  of,  profitable,  1871 
(Pt.  1),  123,  135, 142, 144. 

—  value  of,  as  a  diet,  1871  (Pt.  1),  121, 
134, 139, 141. 

Vegetation,  diseases  of.    See  Plant. 
Velvet-Grass,    characteristics     of, 

1856  (Pt.  1),  72, 164. 
Ventilation  of  cellars  and  houses, 

necessity  for,  1873  (Pt.  2),  37. 
Vermin  on  poultry,  how  destroyed, 

1876  (Pt.  1),  66,  79. 

—  on  stock,  how  destroyed,  1861 
(Pt  1).  102. 

Vespertilionidjb,  characteristie**  and 
habits  of  the,  1861  (Pt.  1),  138, 140. 

Vstbrikary  instruction,  necessity 
for,  and  value  of,  1868  (Pt.  1),  146. 

—  science,  and  its  relations  to  agri- 
culture, 1873,  (Pt.  1),  322,  376. 

ViLLB,  Professor,  experiments  of, 
with  fertilizers,  1867  (Pt  1),  11,  13, 
17;  1871(Pt.  2),  12. 

Vinegar,  time  required  for  maturing, 
1866  (Pt.  2),  3. 

Vine,  grape.    See  Grape. 
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Vdcetard.    Sf«  Qrape. 

ViXKRiM,  method  of  manai^ing,  1887 

(Pt.  2),  101. 
Vincent,  Hebron »  samj  by,  on  the 

mental  faculties  of  domestic  ani- 
mals, 1875  (Pt.  1),  283. 
on   art    and    agricultnre,    1876 

(Pt.  1),  285,  293. 
ViRKos,  habits  of  the.  1871  (Pt  2),  117. 
Vitality  of  seeds,  18fiO  (Pt.  2).  21,  22; 

1866  (Pt.  1),  181;  1873  (Pt.  1),  161. 
VoiGTLANDKK  cattle.   Characteristics 

of  the,  1863(Pt.  1),  134. 
VuLPES,  characteristics  of,  1861  (Pt.  1), 

151. 

—  f ulvns,  habits  of,  1861  (Pt.  1).  151. 

Waobs,  on  the  farm,  1873  (Pt.  2),  6, 

56,59. 
Wakkpibld,  Dr.  H.  P.,  report  by,  on 

the  management  of  the  State  farm 

at  Monson,  1873  (Pt.  1),  267. 
on  the  Agricultnral  Coliege,  1873 

(Pt.  1).  343. 

—  address  by,  on  agriculture,  from 
a  New-England  stand-point,  1873 
(Pt.  2),  15,  23. 

—  es^ay  by,  on  th«  saying  and  pre- 
paration of  manures  on  the  farm, 
1877  (Pt.  1).  287. 

Walker,  Freeman,  report  by,  on 
farm-improvements,  1853  (Pt.  2),  15. 

Walker,  Amasa,  address  by,  on  the 
farmer's  wants,  1855  (Pt.  2).  336. 

Walls,  utility  of  trenches  under, 
1853  (Pt.  2),  17. 

—  built  of  gravel  and  lime,  construc- 
tion of,  1854  (Pt.  2),  247. 

—  waste  of  land  occupied  by,  1865 
(Pt.  1),  84. 

Waltham,  industries  of,  1877  (Pt.  1), 

16,22. 
Wabe,  Horace,  statement  by,  on  the 

use  of  mowing-machines,  1855  (Pt.2), 

161. 
Ware,  Darwin  E.,   address  by,    on 

agriculture  and  the  mechanic  arts, 

lS6i  (Pt.  2),  1. 
Wake  Benjamin  P.,  address  by,  on 

the  experience  of  a  practical  farmer, 

1869  (Pt.  1),  10, 16. 

—  lecture  by,  on  vegetable  garden- 
ing and  root-culture,  1876  (Pt.  1),  185. 

—  statement  of,  on  experiments  with 
commercial  fertilizers,  1877  (Pt.2), 
48. 


Wabdcq,  George  E.,  address  by,  on 

the  chemistry  of  agriculture,  1855 

(Pt.  2),  402. 
on  the  needs  of   New-England 

agriculture,  1871  (Pt.  2),  65,  74. 
on  grasH-growing  and  drainage, 

1871(Pt.  1),27,36,40. 
Warmth  is  a  substitute  for  food,  1859 

(Pt.  1).  48. 
Wabblbbs,  or  sylvians,  foraging  hab- 
its of  the.  1861  (Pt.  2).  58. 
Ward,  A.  H.,  remarks  by,  on  manures 

and  fertilisers,  1872  (Pt.  1),  165, 170, 

177. 
Wabm  water  best  for  cows  in  winter, 

1876  (Pt.  1),  125. 
Washbubn,  Emory,  address  by,  on 

the    Massachusetts    farmer,'^  1854 

(Pt.  2),  459. 
on  taste  and  comnM>n  sense  in 

farming,  1858  (Pt.  2),  29. 
on  influence  of  agriculture,  1861 

(Pt.  2),  14. 
Wastbs  of  agriculture,  1854  (Pt  2).  485. 
Wastb   of  manures,    importance  of 

prevenUng,  1854  (Pt.  2).  473, 490, 483, 

607. 

—  lands  and  swamps,  methods  of  im- 
proving.   See  Swamps. 

Watches,  American,  character  of 
those  made  at  Waltham,  1877 
(Pt.l),  19,20. 

Watbbs,  Richard  P.,  rep<Brt  by,  on 
requisites  and  evidences  of  good 
farming,  1853  (Pt.  2),  1. 

Wateb,  amount  of,  which  should  re- 
main in  the  soil,  1854  (Pt.  1),  43. 

—  hair-grass,  characteristics  of,  18S6 
(Pt.l),  72. 

—  spear-grans,  characteristics  of,  1856 
(Pt.  1),  51, 118. 

—  percentage  of,  used  in  plant  nu- 
trition, 1858  (Pt  2),  73. 

—  necessity  of  an  ample  supply  of 
soft,  for  stock,  1861  (Pt.  1),  96. 

—  beetles,  characteristics  of,  1862 
(Pt.  1),  143. 

—  how  it  enters  drains,  1871  <Pt.  1), 
37,38. 

—  laws  relating  to  the  flowing  of, 
1872  (Pt.  1).  130, 132,  133. 

—  in  the  wood  and  bark  of  trees,  per- 
centage of,  1874  (Pt.  1),  288. 

Watebman,  T.  T.,  address  by,  on  the 
use  of  mind  in  fanning,  1859  (Pt.  2), 
37. 
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Watkins,  M.  F.,  report  by,  on  the 
agriculture  of  Western  Hampshire 
County,  186G  (Pt.  1),  300. 

Wabts  on  cattle,  how  they  may  be 
cured,  1865  (Pt.  1).  75. 

Weasels,  characteristics  and  habits 
of  our,  1861  (Pt.  1),  154r-156. 

Weather,  influence  of  the,  on  vege- 
table life,  1866  (Pt.  1),  10,  136,  139, 
143, 144. 

Weeds,  wastes  caused  by  the  growth 
and  spreatl  of,  1861  (Pt.  1),  104, 105, 
106;  1870  (Pt.  1),  237,  317. 

—  analysis  of,  1856  (Pt.  1),  133. 

Weevils,  description  and  natural  his- 
tory of,  1856  (Pt.  2),  449;  1857  (Pt.  1), 
199. 

Weihenstephan,  description  of  the 
agricultural  institute  at,  1863  (Pt.  1), 
201. 

Wellikoton,  Benjamin,  statement 
by,  on  management  of  orchards,  1853 
(Pt.  2),  82. 

Weld,  Aaron  D.,  statement  by,  on 
experiments  with  manures,  1861 
(Pt.  2),  148. 

Weld,  M.  C,  address  by,  on  commer- 
cial fertilizsers,  1868  (Pt.  1),  93. 

Wentwobth,  Tappan,  address  by,  on 
the  condition  of  agriculture,  1855 
(Pt.  2),  311. 

Westbobouoh,  state  farm  at.  See 
State  farm. 

West,  why  go  to  the,  1873  (Pt  2),  18, 
24,28,41,85. 

Wbstfield,  industries  of,  1874  (Pt.  1), 
8,10. 

Western  fruit-trees  undesirable  for 
New-England  orchards,  1876  (Pt.  1), 
34,  35, 51. 

Wetherell,  L.,  report  by,  on  re- 
claiming swamp  lands,  1853  (Pt.  2), 
62. 

on  dairy  products,  1853  (Pt.  2), 

397. 

on  orchards,  1854  (Pt.  2),  89. 

on  forest-trees,  1864  (Pt.  2),  102. 

on  compost  manures,  1854  (Pt.  2), 

130. 

on  neat-stock,  1855  (Pt.  2),  186. 

essay  by,  on  the  economy  of  agri- 
culture, 1864  (Pt.  2),  429. 

on  under-draining,  1858  (Pt.  2), 

156. 

What  modem  society  owes  to  science, 
1871  (Pt.  1),  228,  243. 


What  shall  we  raise,  1872  (Pt.  2),  1, 

6,  9. 
Wheat,  area  and  yield  of,  in  former 

years,  1853  (Pt.  1),  30;  1861  (Pt.  1), 

119. 

—  methods  and  cost  of  cultivation, 
and  yield  of,  1853  (Pt.2),  187;  1854 
(Pt.  2),  13, 182;  1856  (Pt.  2),  263,  268; 
1867  (Pt.  2),  212;  1858  (Pt.  2),  204; 
1859(Pt.  2),  167;  1860  (Pt.  2),  147;  1861 
(Pt.  1),  116.  132;  (Pt.  2),  170;  1862 
(Pt.2),  178, 182, 185, 187;  1864(Pt.2), 
88;  1865  (Pt.  2),  62;  1866  (Pt.  2),  63,  66; 

1867  (Pt.  1),   137  (Pt.  2),    119,  122; 

1868  (Pt.  1),  267;   1869  (Pt.  2),  130; 

1871  (Pt.  2),  225,  228, 229;  1875  (Pt.  2), 
148;  1876  (Pt.  2),  109;  1877  (Pt.  2), 76. 

—  diseases  of,  1854  (Pt.  1),  34;  1861 
(Pt.  1),  123, 129, 131, 

—  varieties  of,  under  cultivation, 
1856  (Pt.  2),  67;  1861  (Pt.  1),  127. 

—  consumption  of,  to  eaoh  person, 
1861  (Pt.l),  117. 

—  should  be  more  largely  grown  in 
Massachusetts,  1861  (Pt.  1),  117;  1868 
(Pt.  1),  267. 

—  formerly  a  legal-tender,  1861  (Pt.  1), 
120. 

—  efforts  made  to  encourage  the 
cultivation  of,  1861  (Pt.  1),  122, 124. 

—  soil  adapted  to  the  cultivation  of, 
1861  (Pt.  1),  125;  1868  (Pt.  1),  267. 

—  destroyed  by  winter-killing,  1861 
(Pt.  1),  127. 

—  time  of  sowing,  and  quantity  of 
seed,  1861  (Ptl),  128. 

—  insects  attacking,  1861  (Pt.  1),  130. 

—  flour,  how  to  tell  good,  1866  (Pt.  2), 
121. 

—  history  of  the  culture  of,  in  this 
country,  1873  (Pt.  1),  20,  43,  44, 125, 
166. 

—  bran,  value  of,  as  cattle  food,  1876 
(Pt.  2),  50. 

—  bread  improved  by  the  addition 
of  potatoes,  1853  (Pt.  2),  214;  1866 
(Pt.  2),  121. 

Whey,  utilizing,  1868  (Pt.  1),  192, 193; 

1872  (Pt.  1),  283. 

—  constituents  of,  1868  (Pt.  1),  193. 
Whobtlebebry  wine,    method    of 

making,  1868  (Pt.  2),  157. 

Whipple,  A.  B.,  atldress  by,  on  fore- 
thought in  farming,  1857  (Pt.  2), 
103. 

White,  S.  N.,  report  by,  on  the  pro- 
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ducts  of  the  State  farm  at  West- 
borough,  1855  (Pt.  1),  33. 
White  clover,  characteristics  of,  1866 
(Pt.  1),  104,  128, 154. 

—  birch,  characteristics  of,  1853 
(Pt.  2),  483;  185(5  (Pt.  2),  103,  211; 
1857  (Pt.  2),  303. 

Whiuligio  beetles,  characteristics  of 
the,  1862  (Pt.l),  143. 

W^HiTAKER,  Thomas,  report  by,  on 
sheep- husbandry,  1865  (Pt.  2),  108. 

Whippoouwill,  habits  of  the,  1871 
(Pt.  2),  112. 

Wight,  J.  B.,  report  by,  on  sheep- 
husbandry,  1861  (Pt.  2),  196. 

Wight,  Dr.  Eben,  report  by,  on  man- 
agement of  swine,  1853  (Pt.  2),  369. 

on     poultry  -  husbandry,     1863 

(Pt.  2),  381. 

on  hedges,  1854  (Pt.  2),  107. 

Wild  rice,  charactenstics  of,  1866 
(Pt.  1),  20, 118. 

Wilder,  Marshall  P.,  report  by,  on 
cattle,  1863  (Pt.  2),  293. 

on  fruit  culture,  1869  (Pt.  1),  61; 

1862  (Pt.  1),  69;n877  (Pt.  1).  301,  304. 

and  preservation,  1870  (Pt.  1), 

348;  1877  (Pt.  1),  :K)1,  304. 

—  addresH  by,  on  the  culture  of  fruit, 
1856  (Pt.  2),  85. 

on  the  establishment  and  work 

of  tlie  Board  of  Agriculture,  1870 
(Pt.  1),  11;  1877  (Pt.  1),  260-266. 

on   California,  1870  (Pt.  1),  269, 

286. 

—  essay  by,  on  fruit-culture,  1871 
(Pt.  1),  274. 

on  methods  of  improving  fruits, 

1876  (Pt.  1),  234. 

—  lecture  by,  on  fruit- culture,  1869 
(Pt.  1),  95, 10). 

on  the  importance,  progress,  and 

influence  of  rural  pursuits,  1873 
(Pt.  1),  98, 106,  111. 


4.1.»    \,i^4.^w. 


WiKE,  descriptions  of  making  vari- 
ous kinds  of,  1867  (Pt.  1),  196;  1861 
(Pt.  2),  223,  224;  1868  (Pt.  2),  149, 
166-168;  1870 1  Pt.  1),  264.  266. 

—  the  finest  is  produced  on  a  soil 
which  contains  seventy  per  cent  of 
carbonate  of  lime,  1869  (Pt.  1),  89. 

—  weight  of  Concord  grape  needed  to 
make  a  gallon  of,  1865  (Pt.  1),  327. 

-—  product  of  in  the  United   States. 

1865  (Pt.  1),337. 
in  France,  1865  (Pt.  1),  327. 

—  casks,  old  ones  best,  1861  (Pt.  2), 
224. 

WiKTEB  gardening  in  glass  struc- 
tures, 1874  (Pt.  1),  88,  90,  104;  1877 
(Pt.  1),  23. 

WiBB  grass,  characteristics  of,  1866 
(Pt.l),  46, 120. 

—  fences,  utility  and  economy  of, 
1857  (Pt.  2),  208. 

Witoh-Grass.    See  Couch-grass.' 

WoBURN  Abbey,  experiments  at,  1856, 
(Pt.  1),  121. 

Woman  and  home  science,  1870  (Pt. 
2),  38,  45. 

Women,  agricultural  and  horticultu- 
ral education  of,  1871  (Pt.  1),  308, 317. 

Wooi>cHUCK,  description  and  habits 
of  the,  1861  (Pt.  1),  176;  1868  (Pt.2),  87. 

Wood,  amount  of  different  kinds  of, 
necessary  to  produce  a  given  heat, 
1861(Pt.  1),  88. 

—  green,  not  economii^l  for  fuel,  1861 
(Pt.l),  88. 

—  hair-grass,  characteristics  of,  1856 
(Pt.  1),  71. 

—  reed -grass,  characteristics  of,  1856 
(Pt.  1).  31. 

—  time  for  cutting,  1864  (Pt.  1),  91, 93. 

—  process  of  formation  of,  1873  (Pt.  1), 
163-165;  1874  (Pt.  1),  2:36,  236. 

Woodlands  of  Massachusetts,  extent 
of,  1853  (Pt.  1),  71;  1875  (Pt.'l),  250, 
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WoBKiNG  oxen,  management  of.    See 

Oxen. 
huw  they  may  be  improved,  1857 

(Pt.  1),  71. 

—  bulls,  utility  of,  1857  (Pt  1),  74. 
WoBCBSTBR  County,  statistics  of,  1869 

(Pt.  1),  162, 163, 166. 

—  and  Ayshire  in  Scotland  compared, 
1863  (Pt.  2),  38. 

—  condition  of   a$;n'icultiire  in,  1865 
(Pt.  1),  290,  293,297;  1876  (Pt.  1),  7.9. 

—  principal    crops    raised    in,   1865 
(Pt.  1),  293;  1866  (Pt.  1),  284. 

—  tborough-bred  stock  in  1865  (Pt.  1), 
291,  293.  296. 

—  South,  agricultural  survey  of,  1866 
(Pt.  1),  28*. 

Work,  a  heritage  and  blessing,  1873 

(Pt.  2),  33,  56,  69,  60. 
Works,  George  F.,  address  by,  on  the 

soils  of  New  England,  1864  (Pt.  2), 

29. 
World's  Fair  at  London,  description 

of  the,  1862  (Pt.  1),  220. 
Wright,  I.  H.,  address  by,  on  the 

position  of  agriculture,  1854  (Pt.  2). 

452. 
WuRTEMBERO,  agricultural  condition 

of,  1862  (Pt  1),  303. 


Yam,  or  Chinese  potato,  character  of 
growth  of,  1866  (Pt.  2),  427;  1867 
(Pt.  2),  146. 

Yeast,  characteristics  and  use  of,  1861 
(Pt.  2),  230. 

—  process  of  making,  1866  (Pt.  2),  435; 
1861  (Pt.  2),  230. 

Yellow-eyed  grasse<^,  list  of  varie- 
ties of,  1856  (Pt.  1),  112. 

Yellow  oat-grass,  characteristics  of, 
1856  (Pt.  1),  74, 126,  129. 

—  locust-tree,  value  of  the,  1857 
(Pt.  2),  361. 

Yellows  in  peaches,  characteristics 
of,  1862  (Pt.  2),  271;  1875  (Pt.  1), 
202. 

Yorkshire  breed  of  cattle,  charac- 
teristics of  the,  1869  (Pt.  2),  205. 

Young  grass  richest  in  albuminoids, 
1876  (Pt.  2),  46,  49. 

ZiLLERTHALER  cattlc,  characteristics 
of,1863(Pt.  1),  116. 

Zion's  co-operative  union,  workings 
of  the,  1875  (Pt.  1),  61. 

Zoological  gardens  in  Europe,  im- 
portance of  the,  1863  (Pt.  1),  144, 
145. 


[Note.  —  The  Index  of  the  Report  for  1877-8  has  been  embodied  in  the 
(General  Index.] 
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